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Kelly AFB, Texas." This report has been prepared in accordance with the
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Presented in this report are introductory background information on

the Installation Restoration Program, a description of the Kelly AFE
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facilities and an evaluation of the pollution potential of each iden-
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EXECUTIVE SUMMARY

Simultaneous to the passage of Resource Conservation and Recovery

Act of 1976, the Department of Defense (DOD) devised the Installation

Restoration Program (IRP) to identify, report and correct potential

environmental deficiencies from past waste management activities that

could result in ground-water contamination and probable migration of

contaminants beyond DOD installation boundaries. The IRP is a four-

phase program consisting of Phase I, Problem Identification/Records

Search, Phase II, Problem Confirmation and Quantification, Phase III,

Technology Development and Phase IV, Corrective Action. Engineering-

Science (ES) was retained by the Air Force Engineering and Services

Center to conduct the Kelly AFB Records Search under Contract No.

F08637-80-G0009, Call No. 0007, using funding provided by the Air Force

Logistics Command.

INSTALLATION DESCRIPTION

Kelly AFB is located in South Central Texas approximately 150 miles

north of Mexico and northwest of the Gulf of Mexico. The base area con-

sists of 4,093 acres of land. Of this area, 3,929 acres are within the

immediate boundaries of the base and the remaining 164 acres are located

at San Antonio Air Force Station, nine miles northeast of the base,

adjacent to Fort Sam Houston. The Kelly Air Force Base Complex is

located seven miles from the center of San Antonio within Bexar County

and is bounded on the west by Lackland AFB, to the south by Military

Highway and Leon Creek, to the east by the Missouri and Pacific Railroad

and to the north by the City of San Antonio.

---



ENVIRONMENTAL SETTING

Several environmental conditions noted at Kelly AFB need to be

considered when evaluating past handling and disposal of hazardous waste

materials. These are as follows:

Three abandoned wells identified in the area present a minor

potential pathway for waste migration into the Edwards Aquifer

by way of deteriorating casing materials.

* Leon Creek traverses Kelly APB in a north to south direction.

0 Base surficial soils are predominantly silts or clays that

exhibit characteristically low permeabilities. More permeable,

coarser-grained soils are present at ground surface in zones

proximate to Leon Creek.

* The Leon Creek sediment analyses have shown heavy met pesti-

cide and herbicide contamination within Kelly AFB.

* Annual net evaporation for the area is -30 inches. I con-

dition reduces the amount of leachate generation fro "ills

located on Kelly APB resulting from precipitation.

* No wetlands exist within the installation boundary.

* Natural populations of either threatened or endangered plants

or animals do not exist on the base.

o A municipal wastewater treatment plant discharges to Leon Creek

north of Kelly AFB.

* Two city landfills are located adjacent to Kelly APB. One

landfill is located north of Kelly near Lackland AFB and Leon

Creek. The second landfill is located just south of Kelly AFB

near Leon Creek.

* The primary regional aquifer, the Edwards, underlies Kelly

Air Force Base at great depth (998 feet or deeper).

" Kelly Air Force Base lies within the reservoir area and not

the recharge zone of the Edwards Aquifer.

" The Edwards Aquifer functions under artesian conditions and

is sealed from ground surface by substantial sequences of clay,

marl, sandstone, etc.

" A shallow water table (unconfined) aquifer has been shown to

exist on base and is probably in communication with base

surface waters (Leon Creek) periodically or perenially. The

full extent of this aquifer is unknown.

-2-



From these conditions it may be concluded that a potential exists

for the generation and migration of waste contaminants into and through

the shallow aquifer zone. Wastes disposed in areas adjacent to Leon

Creek have been placed in the unsaturated portion of this aquifer. The

aquifer is present at shallow depths and is recharged directly by

precipitation and/or by communication with Leon Creek. Migrating wastes

would reasonably be expected to move through the shallow aquifer and

enter Leon Creek.

The potential for the generation and subsequent migration of

contaminants originating from past waste disposal sites to the deep

(Edwards) aquifer is not likely unless migrating wastes encounter an

improperly abandoned well and follow deteriorating casing materials

downward into the potable water zone (Reeves, 1981).

METHODOLOGY

Interviews were conducted with base personnel (past and present)

familiar with past waste disposal practices, file searches were per-

formed for facilities which have generated, handled, transported, and

disposed of waste materials, interviews were held with local, state and

federal agencies, and site inspections were conducted at facilities that

have generated, treated, stored, and disposed of hazardous wastes.

Twenty-six sites located on the Kelly AFB property were identified as

containing hazardous waste resulting from past waste disposal activites

(Figure 1). These sites have been assessed using a rating system which

takes into account factors such as site characteristics, waste

characteristics, potential for contamination and waste management

practices. The details of the rating procedure are presented in

Appendix G and the results of the assessment are given in Table 1.

FINDINGS AND CONCLUSIONS

Based on the results of the project team's field inspections,

review of records and files, and interviews with base personnel, the

-3-
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TABLE 1
PRIORIT RANKING OF POTENTIAL

CONTAMINATION SOURCES

Rank Site Name Period of Operation Score
1 CS-i Combined Site (D-3, D-5, 1945-1970 81

D-7, SA-1, E-2)

2 D-4 Landfill 1950-1958 78

3 D-7 Landfill 1961-1970 77

4 D-3 Landfill 1945-1950 77

5 D-5 Landfill 1958-1959 71

6 D-6 Landfill 1959-1961 70

7 SA-2 Sludge Spreading Area 1962-1980 64

8 D-2 Landfill 1942-1957 61

9 S-i DPDO Storage Area ?-1943 58

10 E-i Chemical Evaporation Pit 1940-1966 58

11 S-4 Fuel Spill Area 1980 58

12 E-3 Chemical Evaporation Pit 1966-1980 57

13 E-2 Oil Evaporation Pit 1961-1970 56

14 SA-4 Sludge Spreading Ara 1968-1974 53

15 SA-1 Sludge Spreading Area 1948-1950 52

16 IS-i Still Spill Area 1955-1972 52

17 S-6 Fuel Spill Area Mid-1960's 50

18 SA-3 Sludge Spreading Area ?-1969 49

19 S-2 DPDO Storage Yard 1973-1981 48

20 S-7 Herbicide Storage Area 1970's 46

21 SD-2 Sludge Drying Bed - 46

22 RD-2 Radioactive Disposal Area 1964 45

23 D-1 Landfill 1917-1942 44

24 FC-i Fire Control Training Area ?-1950's 42

25 FC-2 Fire Control Training Area 1950's-1981 41

26 RD-i Radioactive Disposal Area ?-1958 40

27 S-3 Maintenance Storage Area ?-1981 38

Notes: (1) This ranking was performed according to the Hazardous
Evaluation Methodology described in Appendix G. Individual
Site Rating Forms are in Appendix H.

(2) Sites D-1 and D-8 were not rated because they do not
represent a potential for contaminant migration.
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following conclusions have been developed. The conclusions are listed

by category.

1) Landfills

a. Several individual disposal sites (Site Nos. D-3, D-5, D-6,

D-7, SA-1, and E-2) will be considered as one combined site in

terms of monitoring program development due to the sites prox-

imity to each other on the Kelly AFB golf course and near Leon

Creek and the similarity of hazardous wastes disposed at each

site. This combined site (CS-i) has a high potential for

migration of contaminants to Leon Creek and/or off the instal-

lation boundary. The combined site has received a score of 81.

Specific conclusions for the individual landfill sites which

comprise CS-i are given below:

1. The Site D-7 landfill (35 acres) operated during 1961-1970

and Site D-3 landfill (5-6 acres) operated during 1945-1950

also have high potential for off-site migration of contami-

nants. Trench disposal of hazardous waste and sludges in

close proximity to Leon Creek (Site D-3) and the installa-

tion boundary (Site D-7) has created this situation. These

sites have received scores of 77.

2. Sites D-5 and D-6 operated during 1958-1961 received scores

of 71 and 70 respectively. All types of sludge and liquid

hazardous wastes generated at Kelly including orthodichlo-

robenzene, cresols, metal plating sludges, mixed solvents,

and waste pesticides were disposed in trenches at these two

areas. Excavation of the trenches in the alluvial stratum,

the proximity of the sites to Leon Creek and the nature of

the wastes disposed present a high potential for contami-

nant migration.

b. The Site D-4 landfill operated during 1950-1958 has a high

potential for off-site migration of contaminants. Trench

disposal of hazardous wastes on this 15-acre site and within

the alluvial stratum immediately adjacent to Leon Creek has

created a potential for contaminant migration. The site has

received a score of 78.

-6-



c. The Site D-2 landfill (28 acres) operated during 1942 to 1957

received a score of 61 due to its proximity to Leon Creek and

the nature of wastes disposed in the portion of this landfill

located on the southwest side of Leon Creek. Site D-2 has a

high potential for contaminant migration to Leon Creek. The

landfill portion on the east side of Leon Creek contains con-

struction rubble and presents no potential for contamination.

d. The Site D-1 landfill operated from 1917-1942 was used as a

World War I bombing target area and was probably used primarily

for disposal of hardfill type materials. Core borings at the

Building 962 site did not indicate any oily material disposal.

This site received a score of 44 and poses little potential for

contamination.

2) Chemical Disposal Pits

a. Chemical Evaporation Pit, Site E-1, was operated from 1950-

1966. This site was used for disposal of chromium sludge,

contaminated fuels and oils, and hazardous solvents including

orthodichlorobenzene and cresols. The site is currently

covered by a parking lot. Past spillage and leakage to Leon

Creek was observed during the site's active operation. Due to

the site's proximity to Leon Creek and the installation boun-

dary and the high mobility of the wastes disposed, a high

potential for contaminant migration exists. This site received

a score of 58.

b. The Site E-3, Chemical Evaporation Pit, was operated from

1966-1980. The pit was placed into operation for the purpose

of evaporating solvent materials such as orthodichlorobenzene.

Sludges, waste insectictdes, spent solvents and waste materials

containing PCB and heavy metals have been disposed at this

site. Due to the nature of the wastes disposed, as well as the

apparent leachate migration observed from infrared aerial

photography, this site presents a high potential for pollutant

migration. This site received a rating score of 57.

-7-
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C. The Oil Evaporation Pit, Site E-2, was used from 1961-1970 to

dispose and burn contaminated fuels and oils. This pit

received a lower score (56) than the other pits since most of

the wastes disposed at this site were burned.

3) Sludge Spreading Areas

a. Since the early 1960's, during periods when the sludge drying

beds were inoperative, industrial waste treatment plant sludges

containing heavy metals have been diverted to Site SA-2, the

Industrial Waste Sludge Lagoon. The site's proximity to Leon

Creek and the nature of the wastes disposed gave this site a

score of 64.

b. Waste treatment plant sludges have also been land spread at

Sites SA-4, SA-1, and SA-3 at various times in the past. These

sites received scores of 55, 52 and 49, respectively. These

sites are considered a medium potential for contaminant

migration.

c. An old sludge drying bed area (Site SD-2), adjacent to the

existing sludge drying beds, was used in the past for waste

treatment plant sludges. Filtrate from the sludge could poten-

tially contaminate the surficial aquifer. The site presents a

low potential for contamination. The site received a score of

46.

4) Storage/Spill Areas

a. Site S-I, the old DPDO Storage Area was used as an intermediate

storage area for mixed solvents, carbon cleaning compounds

(with orthodichlorobenzene) and waste POL. Tank spillage from

loading and unloading often flowed to a low lying pit area.

This site was used from the early 1960's through 1973 when DPDO

moved to East Kelly. This site represents a high potential for

contamination due to the wastes spilled, proximity to the

installation boundary and proximity to water supply well Nos.

1-74, 1-75 and 1-80. Non-pumping wells are old and the well

construction in terms of grouting and corrosion resistance of



casing materials is questionable. Hence, these abandoned wells

present a path of potential migration of contamination to the

Edwards Aquifer. This site received a score of 58.

b. At Site S-4, the underground fuel system near building 367,

approximately 9000 gallons of fuel was lost in 1980 due to a

suspected leak in the underground pipe system. This leak has

not yet been precisely located. The pipeline is not currently

in operation. It is quite likely that the fuel is still

located in the surficial aquifer and presents a potential for

migration of contaminants through the alluvial stratum. The

site received a score of 58.

c. Spillage of solvents from the Building 1414 solvent recovery

still into a nearby ditch (Site IS-i) has occurred in the past.

Due to the minor quantities spilled and location of this site,

it presents a low potential for contamination. This site

received a score of 52.

d. At Site S-3, old Fuel Storage Tank 930, a major spill of

approximately 200,000 gallons of AVGAS occurred within the

diked area in the mid-1960's. Most of the spill was recovered

although an unknown quantity of fuel percolated into the ground

in this vicinity because the diked area was unlined. This site

presents a low potential for contaminant migration. This site

received a score of 50.

e. Another major fuel spill (about 5000 gallons) occurred near the

Building 652 pipe rack area (Site SA-3). Most of the fuel was

contained although a small amount spilled into Leon Creek.

This site received a score of 49 and has a low potential for

contaminant migration.

f. Minor spillage of oils and solvents such as trichlorethylene

and perchlorethylene occurred at Site S-2, Yard 13 of the DPDO

Storage Yard. This site received a score of 48.

-9-



5) Radioactive Disposal Sites

a. Site RD-1, the Radioactive Disposal Area, was used prior to

1958 for disposal of low level radioactive wastes such as:

electron tubes, oxygen equipment dials marked with luminescent

paint, calibration sources from radioactive measuring instru-

ments, spark gaps and parts from voltage regulators which con-

tained small amounts of radioisotopes. Since the wastes are

well-contained within a reinforced concrete pipe, the site is

well marked, and no radioactive leakage has been detected,

based on periodic bioenvironmental engineering surveillance,

the site received a low score of 38 and is not considered a

potential problem.

b. Radioactive animal tissues were buried at Site RD-2 around

1964. These tissues were transported from Brooks AFB and were

buried in a deep ravine in the golf course area and covered

with 3-4 feet of earth. This site is unmarked and presently

covered with 10-12 additional feet of soil due to golf course

construction activities. The tissues which were buried had

very short half-lifes. This site received a low score of 45.

6) Fire Control Training Areas

a. The Fire Control Training Areas FC-I and FC-2 received scores

of 42 and 41 respectively and are not considered areas of high

potential for ground-water contamination.

RECOMMENDATIONS

The recommendations developed for further assessment of potential

off-base contaminant migration are listed in Table 2. These recommenda-

tions include ground-water monitoring and sediment monitoring.

-10-
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SECTION 1

INTRODUCTION

AUTHORITY

In 1976 the DOD devised a comprehensive Installation Restoration

Program (IRP). The purpose of the IRP is to assess and control migra-

tion of environmental contamination that may have resulted from past

operations and disposal practices on DOD facilities and probable migra-

tion of contaminants beyond the DOD installation boundaries. In

response to RCRA and in anticipation of the Comprehensive Environmental

Response Compensation and Liability Act of 1980 (Superfund), the DOD

issued DEQPPM 80-6 (June 1980 Defense Environmental Quality Program

Policy Manual) requiring identification of past hazardous waste disposal

sites on DOD. The U.S. Air Porce implemented DEQPPM 80-6 by message in

December, 1980. The program was revised by DEQPPM 81-5 (11 December

1981) which reissued and amplified all previous directives and memoranda

on the IRP in January, 1982.

PURPOSE AND SCOPE OF THE ASSESSMENT

The Installation Restoration Program has been developed as a four-

phase program as follows:

Phase I - Problem Identification/Records Search

Phase II - Problem Confirmation and Quantification

Phase III - Technology Base Development

Phase IV - Corrective Act-on

The Problem Identification/Records Search phase (Phase I) is di-

rected towards providing answers to the following questions:

1. What hazardous materials have been used on the installation?

2. How have the wastes been managed?

3. Was the waste management procedure adequate to immobilize,

contain, treat, destroy or detoxify the waste?

4. By what routes or means (if any) can the wastes migrate?

I-1



5. What effects could occur (or might have occurred) through

the discharge or release of the wastes?

The purpose of this report is to summarize and evaluate the infor-

mation collected during Phase I of the IRP.

Future Phase II and Phase IV efforts will be directed towards:

1. Actions necessary to confirm the existence and extent of

an identified potential contamination problem (Phase II)

2. Corrective measures as necessary to remedy the problem

(Phase IV).

Phase I Project Description

The goal of the first phase of the program was to identify the

potential for environmental contamination from past waste disposal prac-

tices at Kelly APB, and to assess' the probability of contaminant migra-

tion beyond the installation boundary. The activities undertaken by

Engineering-Science (ES) in Phase I included the following:

- Review site records

- Interview personnel familiar with past generation and

disposal
- Inventory wastes

- Determine quantities and locations of past hazardous waste

storage, treatment and disposal

- Evaluate disposal practices and methods

- Determine adequacy of storage, treatment and disposal

facilities

- Gather pertinent information from federal, state and

local agencies

- Assess potential for contamination

- Determine potential for materials to migrate off site

- Conduct field inspection

In order to perform the on-site portion of the Records Search phase, ES

assembled the following core team of professionals whose qualifications

are presented in Appendix A:

- W. G. Christopher, Environmental Engineer and Project Manager,

ME, 6 years of professional experience

- J. R. Absalon, Hydrogeologist, BS Geology, 8 years of profes-

sional experience

1-2



- B. D. Moreth, Biologist, BS in Zoology and BS in Forest

Science, 10 years of professional experience

- G. C. Patrick, Environmental Engineer, ME, 4 years of pro-

fessional experience

The on-site portion of the Records Search phase was performed at

Kelly AFB on September 21, 1981 and October 13 through October 16, 1981.

During this period formal interviews were conducted with key base

personnel. File searches were conducted within several key organiza-

tions which generate, handle, transport, and dispose of waste materials.

The on-site period site visits and field reconnaissance were conducted

at all identified facilities that treated, stored or disposed of hazar-

dous materials. These facilities include landfills, waste treatment

facilities, material storage areas, laboratories, industrial shops and

other support facilities. The information collected during this inten-

sive records search is summarized and evaluated in subsequent sections

of this report.

METHODOLOGY

The methodology utilized in the Kelly AFB Records Search began with

a review of past and present industrial operations conducted at the

base. Information was obtained from available records such as shop

files and real property files, as well as interviews with past and pre-

sent base a ployees from the various operating areas of the base. The

interviewees included current and past environmental personnel associ-

ated with the Civil Engineering Squadron, Bioenvironmental Engineer's

office, and the Directorate of Maintenance. Several current or past

personnel associated with the wastewater treatment plant, the pesticide

operations, fuels management and the base solid waste disposal areas

were interviewed extensively. Finally, experienced personnel from the

tenant aircraft related organizations were interviewed.

Concurrent with the base interviews the applicable federal, state

and local agencies were contacted for pertinent base related environ-

mental data.

The next step in the activity review was to determine the past

management practices regarding the use, storage, treatment, and dis-

posal of hazardous wastes from the various operations on the base.
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Included in this part of the activities review was the identification of

all known past landfill sites and burial sites; as well as any other

possible sources of contamination such as fuel-saturated areas resulting

from large fuel spills.

A general ground tour of identified sites was then made by the ES

Project Team to gather site specific information including (1) evidence

of environmental stress, (2) the presence of nearby drainage ditches or

surface-water bodies, and (3) visual inspection of these water bodies

for any obvious signs of contamination or leachate migration.

A decision was then made, based on all of the above information,

whether a potential exists for hazardous waste contamination in any of

the identified sites. If not, the site was deleted from further con-

sideration. For those sites where a potential for contamination was

identified, a determination of the potential for migration of the con-

tamination off the installation boundaries was made by considering

site-specific soil and ground-water conditions. If there was little

potential for contaminant migration, then the site was deleted from

further consideration. If the potential for contamination migration was

considered significant, then the site was evaluated and prioritized

using the site rating methodology.

The site rating indicates the relative potential for contaminant

migration at each site. For those sites showing a higher potential,

recommendations are made to quantify the potential contaminant migration

problem under Phase II of the Installation Restoration Program. For

those sites showing a medium potential, a limited Phase II program may

be recommended to confirm that a contaminant migration problem does or

does not exist. For those sites showing a lower potential, no further

follow-up Phase II work would be recommended.
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SECTION 2

INSTALLATION DESCRIPTION

LOCATION, SIZE AND BOUNDARIES

Kelly AFB is located in South Central Texas (Figure 2.1) approxi-

mately 150 miles from Mexico and the Gulf of Mexico. The base area

consists of 4,093 acres of land. Of this area, 3,929 acres are within

the imuediate boundaries of the base and the remaining 164 acres are

located at San Antonio Air Force Station, approximately nine miles

northeast of the base, adjacent to Fort Sam Houston. The base was

founded in 1917 as the first military air base in the State of Texas. A

brief installation history is presented in Appendix B.

The Kelly Air Force Base Complex is located approximately seven

miles from the center of San Antonio within Bexar County and is bounded

on the west by Lackland AFB and to the south by Military Highway and

Leon Creek. The base location is shown in relationship to adjacent

boundaries and physical features in Figures 2.1 and 2.2.

ORGANIZATION AND MISSION

Kelly's primary mission can be closely identified with the mission

of the San Antonio Air Logistics Center (SA-ALC) of the Air Force Logis-

tics Command. SA-ALC is the systems support manager for the Military

Airlift Command's C-5 Galaxy jet transport fleet. In addition, SA-ALC

is responsible for depot maintenance for the Strategic Air Command's

B-52 bomber fleet. Although SA-ALC also managei more than one-half of

the entire Air Force engine inventory, the entiL inventory of aerospace

ground equipment, several special communication and meteorological sys-

tems, precision measuring equipment, and all life support equipment.

This equipment is not all maintained at Kelly AFB. The SA-ALC manages

the fuels, oil, and petroleum program for the Air Force, including

liquid oxygen, nitrogen and special fuel for lunar landing modules.

2-1
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Additionally, SA-ALC manages all of the Air Force missile re-entry

systems to determine whether they would have performed as intended if

they had been launched. The SA-ALC also manages the working dog program

for patrol, sentry, scout, tracker and narcotics detection duty for all

military services and other government agencies. In addition, SA-ALC is

responsible for the management of Air Force watercraft, ranging from

rescue boats to tankers, which supply early-warning radar sites and are

used to train aircraft crews in sea survival. Management responsibi-

lities of SA-ALC also include the support of 53 nations through the

international logistics program. As an industrial facility, SA-ALC

operates an enormous overhaul and modification complex engaged in re-

pairing and upgrading aircraft, and a variety of aircraft engines.

Kelly AFB acts as host to approximately 56 tenant organizations

which represent the Air Force, the Army, the Department of Defense, and

various other government agencies (see Appendix B for further descrip-

tion). The following list includes most of the major tenants on base:

Electronics Security Command

433rd Tactical Airlift Wing

Texas Air National Guard, Headquarters
149th Tactical Fighter Group

375th Aeromedical Airlift Wing, Detachment 5

USAF Postal and Courier Service, Detachment 22

1827th Electronics Installation Squadron

2954 Combat Logistics Support Squadron

General Accounting Office

General Service Agency Area Utilization Office

1923rd Communications Group

Det 4, 3025th Management Engineering Squadron

HQ Air Force Commissary Service
Det 7, 17th Weather Squadron

Det 1016, AFOSI 10th District
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6th Weather Squadron, Detachment N06

AF Audit Agency Kelly Office

Defense Property Disposal Facility SAT

U.S. Customs Service, Air Support Branch

The organization and mission of Kelly AFB has remained basically as

described here for the past 34 years.

I
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SECTION 3

ENVIRONMENTAL SETTING

The environmental setting of Kelly Air Force Base is described in

this section with the primary emphasis directed toward identifying

features that may affect the movement of hazardous waste contaminants

off base. Environmental conditions pertinent to this study are pre-

sented at the end of the section.

METEOROLOGY

Temperature, precipitation and other relevant climatic data furn-

ished by Detachment 7, 15th Weather Squadron, Kelly AFB are presented in

Table 3.1. The indicated period of record is 43 years. The summarized

data indicate that net annual precipitation is -30 inches. This con-

dition reduces the amount of leachate generation from landfills located

on Kelly Air Force Base resulting from precipitation.

GEOGRAPHY AND TOPOGRAPHY

The San Antonio area lies within two distinct physiographic

regions, the Edwards Plateau Section of the Great Plains Province and

the West Gulf Coastal Plain, as depicted on Figure 3.1. The two regions

are separated by the east-west trending Balcones Escarpment. Dissection

by stream activity has created distinct relief on the Edwards Plateau;

typically, elevations range from 1100 to 1900 feet MSL. The plateau is

significant to this project as it serves as the precipitation catchment

for surface waters flowing to aquifer recharge zones and streams ex-

tending through the study area.

The Balcones Escarpment, located northwest of the base, was created

by the faulting of underlying geologic units and is significant since

this area corresponds to the recnarge zone of the major regional

aquifer. Relief changes abruptly across the escarpment, with elevations

ranging from approximately 1100 feet to 700 feet MSL. Kelly Air Force

Base is located on the West Gulf Coastal Plain, some 15 miles south of the
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TABLE 3.1

WEATHER CONDITIONS AT KELLY AFB, TEXAS

Rainfall Snowfall
Temperature Precipitation Precipitation Wind

Mean Mean Mean Max Mean Max Mean Prevailing
Month Max(°F) Min(OF) (in) (in) (in) (in) Speed Direction

kts

Jan. 62 41 1.5 9.5 0 4 6 N

Feb. 66 44 1.8 5.9 0 4 6 N

Mar. 74 51 1.3 3.7 0 4 7 SSE

Apr. 80 60 2.6 10.2 0 0 7 SE

May 86 67 3.6 9.3 0 0 6 SSE

June 92 73 2.5 9.2 0 0 6 SSE

July 95 74 1.7 6.1 0 0 6 SSE

August 95 74 2.8 15.1 0 0 5 SSE

Sept. 90 64 3.9 13.5 0 0 5 S

Oct. 82 60 3.0 9.0 0 0 5 S

Nov. 71 49 1.8 5.1 0 0 6 N

Dec. 65 43 1.3 4.0 0 0 5 N

Elevation: 690 feet
Period: September 1937-August 1980
Source: Detachment 7, 15th Weather Squadron
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escarpment. The Coastal Plain consists of a gently undulating prairie,

where elevations typically range from 450 feet to approximately 700

feet, MSL. The plain slopes to the southeast gradually toward the Gulf

of Mexico. Kelly Air Force Base relief varies from 700 feet MSL at the

northern extent of the main instrument runway clear zone to approxi-

mately 615 feet MSL along segments of the cut incised by Leon Creek, at

the southwest corner of the base.

DRAINAGE

Drainage of base land areas is accomplished by overland flow to

gullies and swales which direct flow to Leon Creek, the main stream of

consequence in the study area. In addition, Six Mile Creek originates

from storm water discharge from East Kelly. Six Mile Creek is a

tributary of the San Antonio River and Leon Creek is a tributary of the

Medina River which drains to the San Antonio River. Installation

drainage is depicted on Figure 3.2.

SURFACE SOILS

Surface soils of the installation area have been studied by the

USDA, Soil Conservation Service (1966) and by McIntosh and Behm (1967).

Eleven soil types have been mapped within installation boundaries and

are depicted on Figure 3.3. The individual soil types are described on

Table 3.2. Base soils are typically alluvial, predominantly poorly

drained, fine-grained soils possessing generally low permeabilities.

According to McIntosh and Behm (1967) gravelly clays underlie surficial

soils at depth ranging from two feet below ground surface along the golf

course hillsides to ten feet just east of the main instrument runway and

at East Kelly. The average thickness of the gravelly clay layer is

reported to be five feet. Installation surface soils are underlain by

older alluvium. The alluvium varies in thickness from 23 feet at Well

1-61 to 60 feet at Well 1-97.

GEOLOGY

The geology of the San Antonio area has been reported by Sellards,

et al. (1932, reprinted 1981), Arnow (1959 and 1963), McIntosh and Behm

(1967) and the Texas Bureau of Economic Geology (1974), among others. A
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brief review of the published information has been sumuarized in support

of this investigation.

Stratigraphy

Geologic units ranging in age from Cretaceous to Quaternary have

been described in the San Antonio area and are presented as Table 3.3.

The lithologies of these units include unconsolidated materials and

sedimentary rocks.

Distribution

The area of significant geologic units relevant to this study are

mapped as Figure 3.4, which has been modified from the work of Arnow

(1959 and 1963) and McIntosh and Behm (1967,. Generally, the upper

geology of Kelly Air Force Base is dominated by thick sections of marls

of the Navarro and Taylor Groups. Geologic sections A-A' and B-B' are

presented as Figure 3.5 and 3.6, respectively.

Structure

Kelly Air Force Base occupies a position within the tectonically

significant Balcones Fault Zone. Normal faulting in this area has been

attributed to the settlement of the Gulf of Mexico geosyncline, which is

presently receiving large quantities of terrestrial sediments. Faulting

has occurrred along parallel lines trending roughly from southwest to

northeast across the study area. The faulting is significant because it

has modified the gross structure of area geologic units and has permit-

ted the development of secondary porosity in some units. According to

Arnow (1959) many of the faults are not traces of discrete separation

but are actually shatter zones which have created a series of smaller

step faults along parallel lines. Displacement along individual fault

lines may vary from a few tens of feet to several hundred f -,t, with the

greatest amount of movement occurring near the fracture center. Total

vertical displacement observed in strata extending between the Edwards

Plateau and the Coastal Plain is on the order of 3000 feet.

The sedimentary rocks of Bexar County tend to strike east-northeast

and dip south-southeast toward the Gulf of Mexico. In the north part of

the county, the dip averages ten to fifteen feet per mile (relatively

flat). In the southern part of the county the dip increases to 150 feet

per mile, which may be due in part to the previously discussed faulting.

According to the work of McIntosh and Behm (1967), compartmentalized
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FIGURE 3.5
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faulting may have altered local strike and dip relationships from the

reported regional trends. This may be seen in the Geologic Sections,

Figures 3.5 and 3.6, where displacement along major fault lines has

modified regional conditions within relatively confined zones beneath

Kelly Air Force Base.

HYDROLOGY

Ground-water hydrology of the Kelly Air Force Base-San Antonio area

has been reported by Arnow (1959, 1963), Garza (1962), Pearson et al.

(1975), Baker and Wall (1976), Maclay and Small (1976), USBR (1978),

Metcalf and Eddy, Inc. (1979), Muller and Price (1979), Marquardt and

Elder (1979), Maclay et al. (1980), and Maclay et al. (1981). Addi-

tional information has been obtained from interviews with officials of

the U.S. Geological Survey Water Resources Division, the Edwards

Underground Water District and the U.S. Bureau of Reclamation.

Information describing shallow aquifer conditions was obtained from

installation data documenting a ground-water monitoring program

presently being conducted at the inactive sludge lagoon, and from

McIntosh and Behm (1967).

Edwards (Balcones Fault Zone) Aquifer

Kelly Air Force Base lies within the limits of the Edwards

(Balcones Fault Zone) Aquifer, which is defined as a *sole source'

aquifer by the USEPA. In 1959, the Texas Legislature created the

Edwards Underground Water District to provide for the systematic

planning and protection of subsurface water resources derived from the

Edwards Aquifer. Regulatory authority is governed by the Texas Water

Code Section 1I, Chapters 156.20.01.001-.019 and extends into the

recharge zone (outcrop area) located north of the reservoir zone.

The area underlain by the Edwards Aquifer sweeps an arc extending

from Kinney County to the west, to Rays County on the east aquifer

boundary. This area is approximately 175 miles long and varies in width

from 5 to 30 miles. The west, north and east aquifer boundaries are de-

fined geologically where hydrogeologic units crop out forming the gener-

ally acknowledged recharge zone or where ground-water divides exist.

The south aquifer boundary is arbitrarily defined as the "bad water
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line" where total dissolved solids concentrations exceed 1,000 milli-

grams per liter. The aquifer (reservoir) area and its associated re-

charge zone are presented on Figure 3.7.

The Edwards Aquifer consists of three hydrogeologic units which are

known to be hydraulically continuous: the Georgetown Limestone, the

Edwards Limestone and the Comanche Peak Limestone. The limestone units

are described as being thin to massive-bedded, nodules, cherty,

gypseous, argillaceous white to gray limestone and dolomite. The rock

is characterized by an extensively honeycombed, cavernous structure

created by solution channeling over wide areas.

The Edwards Aquifer lies at great depth beneath Kelly Air Force

Base ranging from 998 feet at Well 1-77 to 1,175 feet at Well 1-72. At

Lackland AFB, the Edwards lies acne 1,490 feet below ground surface.

The cross-section depicted in Figure 3.8, illustrates hydrogeologic

units encountered at Lackland Well No. 3 which is typical of the study

area. This cross-section is the best well log description available.

Installation well logs indicate a typical aquifer thickness of 540 feet

at Well 1-97.

The Edwards Aquifer is confined at its base by the Glen Rose

Formation and at its upper surface by the Del Rio Clay or correlative

units. Water is contained in the Edwards under confined (pressurized)

conditions.

The Edwards is recharged principally by th" downward percolation of

surface waters from streams traversing the area of outcrop and by

precipitation infiltration in this same zone. Figure 3.9 depicts the

recharge area in a generalized cross-section. In areas where streams

cross the aquifer area of outcrop, numerous large solution channels have

been observed (Arnow, 1959). Similar large solution channels have been

noted on driller's well logs in the reservoir zone several miles to the

south. Once water has entered the Edwards, it moves rapidly downdip

(Maclay, 1981) principally in solution channels such as those shown in

the hypothetical flow diagram presented as Figure 3.10. Ground-water

flow directions are both to the south (downdip along formation grad-

ients) and to the east - northeast paralleling the fault system and

according to prevailing hydraulic gradients (Pearson et al, 1975).

Figure 3.11 depicts water levels within the Edwards as of July, 1974

3-15
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FIGURE 3. 8
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with approximate ground-water flow directions. It should be noted here

that local variations in flow directions may occur.

The quality of ground water derived from the Edwards has been

studied by Reeves (1976), Maclay et al. (1980) and Reeves et al. (1980),

among others. Water quality is generally considered to be acceptable in

wells sampled north of the "bad water line" shown on Figure 3.7. Be-

cause of its highly prolific nature, the Edwards is easily susceptible

to contamination in the recharge (outcrop) zone, but not in the re-

servoir zone where Kelly Air Force Base is located. In the reservoir

zone the Edwards Aquifer is tightly confined and under strong artesian

pressure.

At present, Kelly Air Force Base draws water supplies from seven

base wells, all of which are finished in the Edwards Aquifer. Instal-

lation wells have been constructed individually and are not concentrated

in a well field. The locations of base wells are presented as Figure

3.12. Base wells presently in service range in finished depth from

1,030 feet (1-78) to 1,677 feet (1-66). Information recorded during the

period 1934-1955 indicate that historical water levels averaged 60 feet

below land surface. Base water well data is summarized as Table 3.4.

Installation water well supplies are generally of good quality, with

hardness being the only problem constituent. A sample obtained from

Well 1-93 indicated a total hardness of 230 milligrams per liter as

CaCO3 in an analysis dated 1974 (Tab A-1, Section 3.2.2).

Shallow Aquifer Zones

Coarse-grained alluvium deposited by existing or now abandoned

stream channels exists at shallow depths throughout much of the study

area. The granular alluvium typically begins at depths in the range of

two to ten feet below present land surface and varies in thickness,

averaging five feet. Ground water contained in the alluvium may be

present at depths below ground surface in the range of five to fifteen

feet, and is usually absent below 25 feet. This condition has been

interpreted by McIntosh and Behm (1967) to indicate that a perched water

table exists in the general study area. The perched water table system

is probably recharged directly by precipitation and/or where the granu-

lar materials are intersected by the course of Leon Creek. Flow

directions, persistence and lateral limits of this perched system are

uncertain. It is suggested that shallow aquifer zones adjacent to Leon

3-21
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Creek are recharged during high flow periods and discharge to Leon Creek

during dry periods, providing base flow to the stream.

A ground-water quality monitoring program which is being conducted

at the Kelly Air Force Base sludge lagoon, adjacent to Leon Creek, has

apparently encountered a shallow aquifer at depths below present ground

surface ranging from 13.25 feet to 14.16 feet, as measured in four of

seven monitoring wells. As well construction information is incomplete,

it is not possible to provide further evaluation of the shallow aquifer.

Presumably, course-grained alluvium deposited along the breadth of Leon

Creek's floodway is the water-bearing stratum and is, therefore, prob-

ably in communication with base surface waters, periodically or per-

enially. The locations of sludge lagoon monitoring wells are depicted

on Figure 3.13.

SURFACE WATER QUALITY

The Texas Department of Water Resources has regulatory respon-

sibility for the maintenance of water quality in the Kelly AFB area.

The applicable Surface Water Quality Standards for general surface

waters and Leon Creek are contained in Appendix C. The Leon Creek

segment of the San Antonio River Basin within Kelly AFB is deemed usable

for contact recreation, non-contact recreation, propagation of fish and

wildlife, and domestic raw water supply by the Texas Water Quality

Board.

Kelly APB has a National Pollutant Discharge Elimination System

(NPDES) permit for the discharge from the industrial waste treatment

(outfall 001) and for storm water discharges to Leon Creek (002 and

003). The Base Bioenvironmental Engineer obtains monthly 24-hour

composite samples from stations 1, 3, 7 and 8 and grab samples from

sampling stations 2, 5, 6 and 9 are collected during inclement weather

and surface runoff.

Several surface water monitoring studies have been conducted on

Leon Creek at Kelly AFB by the Texas Water Quality Board. These studies

have utilized the monitoring points illustrated in Figure 3.14. The

studies which were conducted in July 1974, March 12, 1976, November

15-18, 1976, May 10-11, 1979 and January 21, 1980 confirmed the presence

of DDT and its degradation products, DDD and DDE, as well as PCB's, in
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Leon Creek sediment samples. The presence of diethylhexyl phthalate (48

mg/kg) was found in sediment at Station 14 (discharge point 001). How-

ever, this compound was detected at only one sample point. In addition,

heavy metals concentrations were noted at various sediment sampling

locations along Kelly AFB, particularly at Station 14. Sediment

pesticide analyses for sampling stations at Kelly AFB on May 10, 1979,

are illustrated in Appendix C. Sediment heavy metals analyses at the

same stations are illustrated in Appendix C.

ENVIRONMENTAL SUMMARY

Geographic, geologic and hydrologic data evaluated for this study

indicate the following:

* The primary regional aquifer, the Edwards, underlies Kelly

Air Force Base at great depth (998 feet or deeper).

* Kelly Air Force Base lies within the reservoir area and not

the recharge zone of the Edwards Aquifer.

* The Edwards Aquifer functions under artesian conditions and

is sealed from ground surface by substantial sequences of clay,

marl, sandstone, etc.

* A shallow water table (unconfined) aquifer has been shown to

exist on base and is probably in communication with base

surface waters (Leon Creek) periodically or perenially. The

full extent of this aquifer is unknown.

* Three abandoned wells identified in the area present a

potential pathway for waste migration into the Edwards Aquifer

by way of deteriorating casing materials.

" Leon Creek traverses Kelly AFB in a north to south direction.

" Base surficial soils are predominantly silts or clays that

exhibit characteristically low permeabilities. More permeable,

coarser-grained soils are prc-sent at ground surface in zones

proximate to Leon Creek.

* The Leon Creek sediment analyses have shown heavy metal,

pesticide and herbicide contamination within Kelly AFB.

* Annual net evaporation for the area is -30 inches. This

condition reduces the amount of leachate generation from

landfills located on Kelly AFB resulting from precipitation.
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* No wetlands exist within the installation boundary.

* Natural populations of either threatened or endangered plants

or animals do not exist on the base.

* A municipal wastewater treatment plant discharges to Leon Creek

north of Kelly APB.

* Two city landfills are located adjacent to Kelly AFB. One

landfill is located north of Kelly near Lackland AFB and Leon

Creek. The second landfill is located just south of Kelly AFB

new Lean Creek.

A strong potential does exist for the generation and migration of

waste contaminants into and through the shallow aquifer zone. Wastes

disposed in areas adjacent to Leon Creek have been placed in the

unsaturated portion of this aquifer. The aquifer is present :..t shallow

depths and is recharged directly by precipitation and/or by

communication with Leon Creek. Migrating wastes would reasonably be

expected to move through the shallow aquifer and enter Leon Creek as

part of the base flow during dry periods.

From these major points it may be concluded that the potential for

the generation and subsequent migration of contaminants originating from

past waste disposal sites to the deep (Edwards) aquifer is not likely

unless migrating wastes encounter an improperly abandoned well and fol-

low deteriorating casing materials downward into the potable water zone

(Reeves, 1981). The actual movement of contan:iiants into an artesian

aquifer would be governed by the hydrochemical properties of the in-

dividual material.
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SECTION 4

FINDINGS

To assess hazardous waste management at Kelly AFB, past activities

of waste generation and disposal were reviewed. This section contains a

summary of the wastes generated by activity, a description of disposal

methods used at Kelly AFB, and an identification and evaluation of dis-

posal sites located on the base. Figure 4.1 presents the decision tree

utilized in the review of waste practices. This tree provided a logical

algorithm for the consistent evaluation of all base practices.

PAST ACTIVITY REVIEW

To determine past activities on the base that resulted in genera-

tion and disposal of hazardous waste, a review was conducted of current

and past waste generation and disposal methods. This review consisted

of interviews with base employees, a search of files and records, and

site inspections.

Potentially hazardous wastes generated on Kelly can be associated

with one of the following four activities carried out on base:

- Industrial Operations (Shops) and Laboratories

- Fuels Management (POL)

- Pesticide Utilization

- Fire Control Training

The following discussion addresses only those wastes generated on

base which are either hazardous wastes or potentially hazardous wastes.

In this discussion a hazardous waste is defined as hazardous by either

the Resource Conservation and Recovery Act (RCRA), or the Comprehensive

Environmental Response Compensation and Liability Act (CERCLA). A

potentially hazardous waste is one which was suspected of being RCRA

hazardous although insufficient data was available to fully characterize

the waste.
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FIGURE 4.1I

PHASE I INSTALLATION RESTORATION PROGRAM

DECISION TREE
Complete List of Locations /Sites

Evaluation of Past Operations
at Listed Sites

Delete Sites ReeMoBs

Recommendationsn
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Industrial Operations (Shops and Labs)

Major mission support activities are conducted at Kelly APB by

various groups and squadrons through industrial shops and labs. These

shops maintain, fabricate and repair components and parts for aircratt

and ground equipment. Industrial operations at Kelly can be divided

into two major groups as follows: Directorate of Maintenance activities

and support facilities for the base or tenant missions. The Directorate

of Maintenance provides large facilities for servicing and repairing

aircraft such as the C5 and the B52 and engines such as the F-100.

Identification of hazardous material usage and hazardous waste

generation in the shops was obtained through file information, past

reports, interviews and site visits. A current list of active shops

utilizing hazardous materials was obtained from the Bioenvironmental

Engineering Office (SGB). An OEHL report #EHL(K) 70-11 entitled

"Industrial Wastewater Survey and Performance Specifications for Waste-

water Discharges at Kelly AFB, TX" provided additional information on

past waste generation and waste disposal practices. A search of the SGB

files revealed some additional information on previous locations and

materials utilized. It is important to emphasize that much of the shop

information was combined into building files. Hence, for the purposes

of this project, the buildings are dealt with as an industrial unit.

Since the individual shops generally send their wastes to a common loca-

tion in the building prior to disposal, this practice supported the

rationale to discuss the waste disposal practices by industrial build-

ings.

A master list of active shops by industrial building, previous

locations and identification of hazardous waste generated and disposed

is provided in Appendix D, Table D.I.

Those shops which generate waste which may pose a potential for

contamination of ground waters or surface waters were then selected for

review and investigation by shop interviews. A shop was considered to

pose a potential for contamination if hazardous materials were handled,

hazardous wastes were generated, or the quantity of hazardous waste was

significant enough to pose problems if improperly handled. Also, any

indication of non-standard hazardous waste disposal proactices at the

shop facility were reviewed. Past waste generation and disposal methods
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waste item showing the disposal practices and their respective period of

operation. The results of this shop review are listed in Table 4.1.

However, several shops which may generate hazardous waste were elimi-

nated from Table 4.1 due to insignificant waste quantities. Table 4.1

indicates the shop building location, the hazardous material utilized,

the hazardous waste quantity disposed, and the disposal methods on a

time line. For the time line information, the solid line indicates con-

firmed time frame data by base personnel while the dotted line indicates

unconfirmed time frame information obtained from base personnel or

records.

A shop facility was considered to pose a potential for migration to

ground waters or surface waters if past hazardous material usage, waste

storage or shop site disposal practices may have provided a pathway for

contamination migration. In most cases, any potential contamination

problems related to hazardous wastes generated within the shops are

related to storage, treatment or disposal once the materials leave the

shop area. For instance, drummed wastes are currently delivered to the

Industrial Waste Treatment plant for shipment to an outside contractor

for disposal or through DPDO for reclamation. Dilute wastes are pro-

cessed through the Industrial Waste Treatment plant at Kelly AFB prior

to discharge to Leon Creek. Concentrated acid wastes and metal bearing

wastes are batch treated at the waste treatment plant. In the past,

prior to 1970, drummed wastes, sludges and general shop refuse were

disposed at various landfill locations on Kelly AFB. Since 1970 all

solid waste disposal has been sent off site for contract disposal.

Appendix E contains a site location map for those areas of Kelly

AFB which contain potential site contamination. In the final analysis,

the shops discussed herein are considered low priority sites with regard

to Phase II recommendations. The only past sites which potentially may

be of concern are located at Building 1414 and Buildings 258 and 259.

Building 1414 (Site IS-i) served as a reclamation operation for solvent

recovery (trichlorethylene) from 1955-1972. During its operation minor

amounts of solvent spilled into a ditch area on the northeast side of

Building 1414. The extent of solvent spillage in this area is not
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considered a problem in terms of current potential for contaminant

migration off the base.

Buildings 258 and 259 housed electroplating operations which cur-

rently are conducted in Building 301. Buildings 258 and 259 were de-

molished in 1981. The electroplating tank materials were cleaned out

and neutralized and the site was filled in with rubble and fill

material. The site is not considered a potential problem with respect

to contaminant migration.

Fuels Management

The Kelly Air Force Base fuels management storage system consists

of numerous underground and above ground storage tanks at various loca-

tions throughout the base as identified in the Kelly Air Force Base

Spill Prevention Control and Countermeasures Plan. The fuels handled

include JP-3, JP-4, and JP-5, Avgas, Mgas, Avlub, solvents, white gas,

and waste POL. In addition to the storage tanks, there is an under-

ground refueling/defueling system in the 300 area. Table 4.2 summarizes

information pertaining to the fuels storage tanks.

All above ground fuel storage tanks are diked. These tanks are in-

spected once per year for leaks. The below ground fuel storage tanks

are checked for leaks by monitoring the amount of fuel entering and

leaving the storage tank. If these two measurements differ by more than

0.5 percent on a monthly basis, then the tank is isolated. If the level

in the isolated tank is observed to decline more than 1/8" per day, then

the tank will be taken out of service, cleaned out and inspected. If a

hole or crack is found that can be repaired, then the tank will be re-

paired, otherwise the tank will be abandoned. Tanks have been abandoned

because of holes or leaks in System 38, 330 (5 tanks), 332 (3 tanks),

and 654 (2 tanks). The amount of fuel which leaked from these storage

areas is unknown.

Before a tank is inspected it is cleaned manually. Since the early

1970's, the sludges and residues obtained from the tank cleanings have

been deposited in the Chemical Evaporation Pit (Site E-3) near the

Industrial Waste Treatment Facility (IWTF). Before this time the

sludges were hauled to a site that was across Leon Creek from Building

522 (Site S-i). The quantity of sludge deposited at each site is not

known because the number and size of tanks cleaned varied each year.

4-12
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TABLE 4.2

KELLY AFB FUEL STORAGE TANK SCHEDULE

SYSTEM TYPE OF FUEL NUMBER NUMBER OF CAPACITY REASON FOR
NUMBER OF TANKS TANKS IN SERVICE IN GALLONS ABANDONING

38 Spec. Fuel 2 2 5,000 ea Hole in Tank
1 0 10,000 (prior to '71)

Mogas 2 2 25,000 ea
White gas _ I 500

182 Avlub, Hogas 5 0 5,000 ea Abandoned
& solvents 3 3 10,000 ea prior to 1971

330 Avlub & 5 0 12,000 ea Abandoned be-
solvents fore 1971

332 Avgas & 4 1 23,500 Three tanks
solvents with holes

364 Avlub 3 3 3,000 ea
1 1 5,000

367 JP-3,JP-4,JP-5 4 4 50,000 ea
slop tank 1 1 2,000

371 JP-4 5 5 23,000 ea
386 Solvents 1 1 10,000
391 Solvents 7 0 5,000 ea Tanks not pre-

sently in use,
but usable

354 Avgas & 12 8 25,000 ea Only 2 of 4
JP-4 5,000 ea down tanks

had leaks
930 115/145 1 0 210,000 Tank demolish-

ed due to
ventilation
problems

960 JP-4 6 6 25,000 ea
1504 Mogas 1 1 12,000 Abandoned

10/81
1617 Used POL 8 8 25,000 ea

- 2 0 10,000 ea
1592 JP-4 2 2 420,000 ea

Slop tank 1 1 2,000
Slop tank 1 1 500
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Fuel Spills

Based on available records and conversations with personnel at

Kelly Air Force Base, there has been only one major spill associated

with the above ground storage tanks (see Appendix E). This occurred

inside the diked area around Tank 930 (Site S-6) in the mid-1960's.

Based on personnel interviews this spill consisted of approximately

200,000 gallons of leaded fuel. The facility was properly diked and

most of the fuel was recovered. An unknown quantity of fuel percolated

into the ground because the diked area was not lined. Since that time,

Tank 930 has been taken out of service and demolished because the ven-

tilation system did not meet regulations.

Another major spill occurred in the pipe rack near Building 652

(Site SA-3) in 1980. The amount of JP-4 fuel spilled was estimated to

be approximately 5,000 gallons. Most of the fuel was contained and

recovered. An unknown portion of the amount spilled flowed into a

slough and into Leon Creek. Since this site (SA-3) is also a sludge

spreading location a potential for migration of contaminants exists as

will be illustrated in subsequent sections.

A third major spill occurred last year in the underground fuel

system near Building 367 (Site S-4). The amount of fuel lost was

approximately 9,000 gallons. The leak is being investigated but has not

been located and corrected. However, the system has been taken out of

operation. Due to the nature of the geologic setting of this site, the

fuel oil is probably located in the alluvial stratum and presents a

potential for contaminant migration to Leon Creek.

Other Spills

Other spills, such as spills on the flight line, are washed away by

water or AFFF. This activity is generally performed by the fire depart-

ment. Minor spills (less than 100 gallons) which are not on the flight

line are contained with sand. The waste materials have been deposited

in the area east of Building 1592 (Site S-i).

Contamination around the aqua pressure fuel tanks has occurred

whenever water, used to displace the fuel in the tanks, was discharged

to the surrounding area. The water was contaminated because additives

such as icing inhibitors present in the fuel became soluble in the

water. Tank systems 332 (1 tank presently) and 654 (8 tanks presently)
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have been the only systems which utilize the aqua pressure discharge

system. In the mid-1970's, a trap was installed for Tank System 654.

The contaminated materials which were less dense than water were pumped

to the Chemical Evaporation Pit (Site E-3). Water containing soluble

materials was discharged to the slough which flowed into Leon Creek.

Before the mid-1970's, the total stream was discharged to the slough.

The potential for contamination from this area is considered minor.

Pesticide Utilization

Pesticides have been used on Kelly APB to maintain control of pest

infestations and ground foliage, respectively. Historical pest

management practices and usage rate documentation were not available

(except for recent years). However, through personnel interviews with

the entomology section, grounds section and pest management personnel,

historical pesticide application and waste disposal practices were

reviewed. Table 4.3 illustrates the common pesticides which have been

used in the recent past as well as the container disposal procedures.

Recent storage and disposal practices appear to have been well

managed and no pollution cases or potential contamination problems can

be associated with these practices at Kelly AFB. However, in the 1950's

and 1960's, outdated Entomology Section pesticides and empty containers

were disposed at various landfill sites located in what is presently the

golf course area along Leon Creek. Anything utilized during this time

frame, including DDT and Chlordane, were probably disposed in small

quantities at landfill Site Nos. D-3, D-4, D-5, D-6 and D-7. This waste

material, as well as other hazardous materials disposed at these sites,

presents a potential source of contaminant migration to Leon Creek.

Until 1981, 15-20 overpack DDT drums were stored in a covered building

at the East Kelly Defense Property Disposal Office (DPDO) (Site S-2)

with concrete floors. No potential for contaminant migration has been

created by this storage area.

Fire Control Training

The Kelly Air Force Base Fire Department has performed fire control

training (FCT) activities in the area northwest of the industrial waste

sludge lagoon (Site FC-2) snce the 1950's (see Figure 4.2). Before

this time, the FCT site (Site FC-1) was west of Leon Creek and north of

• .. . .. I | ! ... . .. ....-. . .



TABLE 4.3

RECENT PAST PESTICIDE USAGE AT KELLY AFB

Material Used Storage Location Waste Material Waste Disposal

PESTICIDES

Mirek 150 Building S-58-B Empty small containers Landfill

Chlordane Building S-58-B Empty small containers Landfill

Malathion Building S-58-B Empty small containers Landfill

Durs Ban M Building S-58-B Empty small containers Landfill

Diazinon 4-E Building S-58-B Empty small containers Landfill

Baytex Building S-58-B Empty small containers Landfill

Lintex Building S-58-B Empty small containers Landfill

Dibrom 14 Building S-58-B Empty small containers Landfill

Banuel-D 4-S Building S-58-B Empty small containers Landfill

Resmethrin Building S-58-B Empty small containers Landfill

Aerosol

Adjuvant Building S-58-B Empty small containers Landfill

Spray Additive
G

Toxaphene GE Building S-58-B Empty small containers Landfill

Trithion 4E Building S-58-B Empty small containers Landfill

Formaldehyde Building S-58-B Empty small containers Landfill

Phrethrin Building S-58-B Empty small containers Landfill

Aerosol

Rodenticidal Building S-58-B Empty small containers Landfill

Anticoagulant

Sevin 80% Building S-58-B Empty small containers Landfill

HERBICIDES

Casoron G-4 Building 90-P Empty small containers Landfill

Eptam 5-G Building 90-P Empty small containers Landfill

Ureabor Building 90-P Empty small containers Landfill

Dacthal W-75 Building 90-P Empty small containers Landfill

Dow Don Building 90-P Empty small containers Landfill

Phytar 560 Building 90-P Empty small containers Landfill
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Military Highway where the golf course is presently located (see Figure

4.2). The present facility, which is located about 50 to 100 feet from

Leon Creek, has been undergoing modifications for the past year and

should be back in operation by November 1981. The existing facility

site is located on a flat site which consists of alluvial sands, soils

and gravel.

The fire control training procedure has not changed significantly

since the 1950's. The procedure is to wet down an area in order to
prevent the fire from spreading. Next, fuel is applied over the fuse-

lage and ignited. After ignition, the fire extinguishing agent is ap-

plied until the fire has been extinguished.

There have been numerous fire extinguishing agents used for the

fire control training activities. Prior to 1948, water was the primary

fire extinguishing agent. From 1948 to 1966, the extinguishing agent

used was a mixture of water and protein made from animal fat. This

solution contained approximately 5 parts water to 1 part protein. The

amount of protein used per (FCT) activity was approximately 100 gallons.

Since 1966, an aqueous film forming foam (AFPP) has been used as the

fire extinguishing agent. Other fire control agents such as water and

bicarbonate of soda have been used at times.

The amount of AFPF fire extinguishing agent used is approximately

1000-1500 gallons per year based on two training sessions per year. The

ultimate BOD of AFFF (FC-780B, manufactured by 3M) is 370,000 mg/l in

concentrated form. The ultimate BOD of other agents such as FC-780 is

314,000 mg/l. Typically, this material is applied at dilutions of 10

percent.

The amount and type of fuel burned has changed since the 1950's.

Before the early 1970's, the fuel used was a mixture of waste oils and

lubricants and contaminated fuels. The type of fuel burned depended on

what was available. Approximately 500 to 1000 gallons of fuel were

applied to the site for each FCT session. Since the early 1970's when

guidelines establishing the type of fuel were implemented, no more than

10 percent of the amount of fuel burned was composed of waste POL. Most

of the time JP-4 was used as the fuel. Because 90 percent of the fuel

burned has been JP-4, the amount of fuel burned per training activity

has decreased from approximately 500 to 1000 gallons to 200-600 gallons.
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Prior to the 1970's, approximately four FCT sessions were held each

year. From the early 1970's to the present, at least two FCT sessions

were held each year. The number depended on the amount of training

required. The potential for migration of fuel contaminants from both

FCT sites exists due to their proximity to Leon Creek.

WASTE STORAGE AND DISPOSAL OPERATIONS

The on-site facilities which have been used for management of solid

and liquid wastes at Kelly Air Force Base can be categorized as follows:

* DPDO Storage

e Hazardous Waste Storage

* Chemical Evaporation Pits

* Landfills

o Radioactive Waste Disposal

* Wastewater Treatment System

- Storm sewers

- Industrial sewers

- Oil/water separators

- Septic tanks

* Sludge Landspreading Areas

* Liquid Waste Incinerator

The types of waste management facilities are discussed individually

herein.

Defense Property Disposal Office (DPDO)

Waste POL, purging fluids, JP-4, hydraulic fluids, penetrants,

transformers, unused hazardous materials and/or wastes (cleaning

compounds, DDT, carbon removal compounds, etc.) are typical of the types

of materials handled through DPDO in the past. Materials of concern at

Kelly AFB DPDO from a handling, storage and ultimate disposal standpoint

include the following:

" Off-specification/excess hazardous materials

" Waste oils/solvents (synthetic oils, mineral oils,

jet fuel, halogenated and non-halogenated solvents)

" PCB transformers

" Carbon remover compounds (orthodichlorobenzene)
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Prior to 1973 the DPDO operation was located in the 1500 area of north

Kelly (Site S-I). Since 1973 the DPDO operation has been at East Kelly

(Site S-2). Both DPDO storage areas are illustrated in Figure 4.3.

Site S-I Old DPDO Storage Area

During the 1960's to 1973, carbon cleaning compounds (orthodichlo-

robenzene) and waste POL were stored in above ground tanks in the 1500

area. Contractors picked up the carbon cleaning compounds at these

tanks for off-site recovery. Based on personnel interviews, the tanks

often overflowed and drained to a depression area near the tanks. This

area (Site S-i) is located within a few hundred feet of the installation

boundary to the north and within 1500 feet of three closed water supply

wells (Nos. 1-74, 1-75 and 1-80). Since the ground water flow direction

of the shallow surface aquifer is undetermined in this area, orthodi-

chlorobenzene (ODCB) and other waste contaminants from Site S-i may have

seeped to the underlying alluvial stratum and migrated either towards

the wells or the installation boundary. A potential problem exists with

closed water supply wells in that the grouting and casing materials may

have deteriorated allowing a potential pathway of contaminant migration

to the underlying Edwards Aquifer. The actual condition of Well Nos.

1-74, 1-75 and 1-80 is unknown.

Site S-2 East Kelly DPDO Storage Area

The East Kelly DPDO Storage Area (site S-2) contains a number of

storage areas for hazardous materials. This area is adequatedly

contained and presents no potential for contaminant migration.

Yard 13 was used for oil storage in the past and for other liquid

products received on base such as trichlorethylene and perchlorethylene.

One dump truck load of oil contaminated soils was removed from Yard 13

in December of 1980 and deposited in the Chemical Evaporation Pit (Site

E-3). No chemical analyses were performed on these soils.

Twenty-five to thirty mineral oil transformers were stored during

the fall of 1980 at Yard N located west of Building 3000 and north of

Building 3008. Minor leakage from these transformers was observed and

the transformers were subsequently transferred to containers to minimize

the leakage. No soils analyses have been performed in this area. The
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location of the leakage and the suspected minor amount of leakage make

this site a very low priority in terms of potential for contaminant

migration. This site was also used extensively during the 1960's and

1970's for hazardous chemicals storage. Drum spillage occurred. Water

well #11 is located approximately 100 feet from the southeast end of the

old drum storage area.

In addition, about 30 drums of carbon cleaning compounds (ODCB)

were stored at Yard N on concrete pads. These drums appeared in good

condition and no contamination was observed.

Hazardous Waste Storage

Several other hazardous waste and material storage sites are lo-

cated on Kelly AFB which are areas of concern and were reviewed during

the on-site survey. These storage sites are also illustrated in Figure

4.3 along with the major fuel and chemical spill areas.

Site S-4a - Hazardous Waste Storage

A 100-foot by 100-foot hazardous waste storage site is located in

the Building 620 storage yard. This site is surrounded by an 8-foot

fence. 55-gallon drums of plating tank bottoms and sludges and caustic

or sulfuric acid have been stored here during the past two years prior

to ccntract dispusal off site. Prior to this time, drums of waste ODCB,

percnlorethylene, phenols, cyanide sludge, hexavalent-chromium sludges

and other liquids were sto[ad at this site. The site is paved with

asphalt and is surrounded with a 2-foot clay dike. Minor drum leakage

has occurred at this site during storage. However, the site is con-

sidered to present minor potential for contaminant migration.

Prior to 1970, tnese wastes were disposed at various landfill loca-

tions on Kelly AFB. Since 1972, these waste drums have been disposed

off site iy contract disposal.

Site S-3 - Maintenance Storage Site

As illustrated in Figure 4.3, this site is located along Berman

Road in the 500 area. This site is utilized for storage of materials

used in the shop maintenance areas at Kelly AFB. Materials such as ODCB

and perchlorethylene are stored here in an asphalt pavea area enclosed

with a fence. The site is covered with a roof and partially enclosed

with a I to 2 foot earth dike. Drum leakage occurs at this site due to

ambient temperature changes and subsequent liquid volume changes. A po-
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tential for contaminant percolation into the ground at this site exists.

The site is less than 1000 feet from Leon Creek.

Site S-5 - Waste POL Storage Area

This site is located in the 1600 area and consists of eight

25,000-gallon old underground storage tanks used to store waste POL,

used solvents, hydraulic fluid, kerosene and purging fluids (see Figure

4.3). Four of the tanks are used for waste POL and used solvents which

are later reclaimed. These tanks are not monitored for leakage and

whether the tanks leak is unknown. If leakage has occurred in the past,

a pathway of contaminant migration exists through the alluvial stratum

to Leon Creek. The distance to Leon Creek is about 6000 feet.

Site S-7 - Herbicide Storage Area

An approximate two acre area at East Kelly (Site S-7) was used for

two years during the early 1970's to store an unknown number of 55 gal-

lon drums of herbicide. The drums were stored on wood pallets on the

ground. Based on personnel interviews the drums leaked due to expansion

and contraction caused by ambient temperature changes. Due to the

nature of the waste stored and the past spillage a potential of contami-

nation migration exists.

Chemical Evaporation Pits

Three chemical evaporation pits have been used during various peri-

ods at Kelly AFB to accumulate liquid chemicals. A suimary of site

locations, period of operation, suspected types of waste disposed, me-

thod of operation, site geologic setting and. site surface drainage is

presented in Table 4.4. Figure 4.4 illustrates each pit's location.

Site E-i Chemical Evaporation Pit

This site, located under the asphalt paved metal storage yard is

located to the south of Building 545 and is within 100-150 feet of Leon

Creek located to the west. The Berman Road surface water drainage ditch

borders the east side of the site. The site was used originally as a

disposal pit (2-4 feet depth, 250 x 150 feet) for chromium plating

sludges and wastes from the chromium plating operations which existed in

Building 545 from about 1940 to 1955. The pit was closed with gravel

and fill material at the same time the chromium plating operation moved
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from Building 545. In the early 1960's, the site was apparently lined

with a thin clay liner over the fill material and used again as a chemi-

cal disposal pit until 1966. Carbon cleaning compounds (ODCB), cresols,

acid sludges and cyanide wastes were disposed at this site. The pit is

located in an alluvial area adjacent to Leon Creek and leachate seeps

have been observed to Leon Creek in the past. Even though this site is

presently closed and paved with asphalt, the pathway exists for migra-

tion of contaminants into Leon Creek particularly during high water flow

in Leon Creek.

Site 8-2 Chemical Evaporation Pit

This site is located in the golf course area near Leon Creek within

Landfill Site D-7 where a small pond currently exists. Waste oils and

contaminated fuels were disposed at Site E-2 from 1961 to 1970. The oil

layer was burned off frequently. This site, coupled with other landfill

activities in this vicinity, presents a potential for migration of con-

taminants through alluvial stratums to Leon Creek which is situated less

than 1000 feet down-gradient from the pit.

Site E-3 - Chemical Evaporation Pit

Site E-3 is located north of Building 620 between the old sewage

plant digester and the C5A jet engine test cells. This pit was excava-

ted originally to 2 to 3 feet depth and lined with packed clay. The pit

was originally placed in operation to evaporate materials such as ortho-

dichlorobenzene and to dispose of waste oils and liquids. The current

pit depth is five feet since the dike has been raised several times

around the site to prevent waste overflow. Wastes have not been dis-

posed at this pit since 1980. However, the site remains unclosed and

contains several feet of liquid which presents a hydraulic head.

Based on a Texas Water Quality Board letter, analysis of a sediment

sample from site E-3 indicates PCB, heavy metal, insecticide and herbi-

cide contamination. In addition, a review of infrared aerial photo-

graphy at this site indicates lateral migration of leachate from the

site. Since the site is only about 700 feet from Leon Creek, a good

potential exists for migration of contaminants to Leon Creek through the

alluvial stratum particularly since the site is unclosed and has a

source of hydraulic head.
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Landfill Areas

Seven past landfill areas exist on Kelly AFB which were used from

1917 to 1970 for disposal of general refuse and liquid and sludge hazar-

dous wastes generated in the shop operations. Since 1970, all solid

wastes have been disposed by contract operations off site. Very few

records exist regarding these landfills and few individuals remain at

Kelly APB who recollect much about this site. Hence, the majority of

information was collected through personnel interviews with retired

employees and a r'eview of historical aerial photography. A description

and evaluation of each site is presented herein. A summary of landfill

disposal site locations and other pertinent information is presented in

Table 4.5. Figure 4.5 illustrates the landfill site locations.

Site D-1 Landfill

Site D-1 located under Building 962 was apparently used prior to

World War II for disposal of hardfill and general refuse from Kelly AFB.

Core drillings conducted during construction of Building 962 in the

early 1960's indicate that trash was filled to a depth of 15-18 feet

below 3-4 feet of top soil. No evidence of-oily materials or sludge

disposal was observed in these core samples based on personnel inter-

views and a review of the core boring logs. Since the site was

developed and used before major maintenance activities began at Kelly,

the wastes disposed at this site would generally present less potential

for contamination than other landfill sites at Kelly AFB. This site is

located within the Leon Creek floodplain.

Site D-2 Landfill

Based on a review of past aerial photography and discussions with

one key personnel involved in disposal operations at Kelly AFB during

the 1950's and 1960's, a landfill site existed in the golf course area

along Leon Creek, as illustrated in Figure 4.5. The site was closed

around 1957. Based upon aerial photography, the site apparently opened

around 1942. The area fill method was used for disposal of primarily

construction rubble, general refuse, scrap metal and garbage. The area

on the northeast side of Leon Creek was used primarily for construction

rubble disposal and presents no potential contaminant migration prob-

lems. However, due to the nature of the materials disposed and the
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proximity of the landfill area on the southeast side of the creek to the

creek a potential for contaminant migration exists.

Site Nos. D-3, D-4, D-5, D-6 and D-7 Landfills

From 1945 to 1970 a number of landfill sites were located in the

vicinity of Leon Creek as illustrated in Figure 4.5. These sites were

operated using the trench method of disposal. The trenches were exca-

vated from 8-12 feet in depth into the alluvial areas along the creek.

Waste materials disposed in these trenches include: general refuse,

drums of electroplating sludges, drums of mixed solvents including waste

perchlorethylene and trichloroethylene, orthodichlorobenzene, waste POL,

phenolic wastes, cresols, waste pesticides including DDT. Many of these

wastes either are non-biodegradable or slowly biodegradable and will

persist in a landfill. Many of the solvents are also highly mobile in a

ground-water environment.

Each of the sites is presently closed with several feet of local

soil cover and seeded with grass as part of the Kelly AFB golf course.

A review of infrared aerial photography, illustrated in Appendix F,

indicates trenches in many of these areas. This information was con-

firmed through review of historical aerial photographs from 1945 to 1970

and through personnel interviews. Each of these areas presents a high

potential for hazardous waste contamination through the alluvial stratum

into Leon Creek. The potential for migration is increased with precipi-

tation and high flow in Leon Creek. Sites D-6 and D-7 are more likely

to be a source of contaminant migration from precipitation while sites

closer to the creek (D-3, D-4 and D-5) are susceptible to high flows in

Leon Creek. Golf course irrigaton in this area will mitigate the bene-

ficial aspects of a net evaporation situation.

Site D-8 Landfill

A small site (D-8), illustrated in Figure 4.5, was utilized in the

past for construction rubble and hardfill disposal. This site does not

present a potential for contaminant migration due to the nature of the

wastes disposed of.

Site B-I Salvage Burn Area

Site B-i, illustrated in Figure 4.5, was used as a lumber salvage

yard during 1965-1966. Scrap lumber was burned periodically. No po-

tential for contamination exists at this location.
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Radioactive Waste Disposal Sites

Figure 4.6 illustrates two low-level radioactive waste disposal

sites at Kelly AFP. Site RD-I was used prior to 1958 for disposal of

low level radioactive wastes such as: electron tubes, oxygen equipment

dials marked with luminescent paint, calibration sources from radio-

active measuring instruments, and spark gaps and parts from voltage

regulators which contained small amounts of radioisotopes. The wastes

were well-contained within sealed reinforced concrete pipes and disposed

several feet below the ground surface. No radioactive leakage has been

detected at this site and, due to the nature of the containment method,

none is expected. This site is not a site of concern with respect to

this study.

Site RD-2 was used for a one-time dump of radioactive animal tissue

from Brooks AFB in about 1964. This materials was buried in drums in a

deep ravine on the golf course and covered with 3-4 feet of earth. At

present, the site is probably covered by 10-12 feet of earth due to

earth movement during the golf course construction. The material con-

tained very low levels of radiation and very short half-lifes. This

site is not an area of concern with respect to a potential for conta-

minant migration.

Wastewater Treatment System

The industrial wastewater treatment facility (IWTF) at Kelly AFB

has undergone many modifications between the initial operation in the

1930's and the present day operation. Prior to 1959 the facility was

operated as a trickling filter process and treated primarily sanitary

sewage. Indastrial wastes generated at Kelly APB were discharged to

either the storm sewers or the City of San Antonio sewers. A small

amount of process wastewaters was discharged to the wastewater treatment

facility.

In 1959, the system was modified such that sanitary wastewaters

were discharged to the City of San Antonio sewers. A diversion struc-

ture was installed in the Berman Road storm sewer in order to divert

process wastewaters that had been discharged to Leon Creek to the Kelly

IWTF. The structure diverted wastewaters to the IWTF except during

periods of high flows when some of the water overflowed a weir and was

channeled to Leon Creek. The high flow periods were caused by excessive

stormwater inflow. Also, at this time, the IWTF was upgraded by adding
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physical/chemical treatment prior to biological treatment. The physi-

cal/chemical treatment process consisted of coagulation, flocculation

and clarification by alum and lime addition.

In the early 1970's, a sewer was installed in the 300 Building

area. The purpose of this industrial sewer was to carry the process

wastewaters which had been discharged to a storm sewer. This helped

eliminate the direct discharge of heavy metal wastes from the Berman

Road storm sewer to Leon Creek that would occur during periods of heavy

rainfall. In 1978, a chromium reduction process was brought on line at

the IWTF.

The major sources of hazardous wastes that have discharged to the

Kelly IWTF are from the shops. Since the 1960's, the procedure at Kelly

AFB has been to discharge dilute wastes to the plant via the storm and

process sewers and to transport the concentrated wastes to the sewer via

tank trucks or dumpsters. The concentrated wastes include waste acids

which contain heavy metals and cyanide wastes. The heavy metals in the

wastes include chromium, lead, nickel, cadmium, copper, mercury, silver

and zinc. A review of the operating reports from 1975 to 1981 indicated

low IWTF influent concentrations of lead, mercury, zinc, nickel, silver

and copper. Generally, the influent values were nearly the same as the

NPDES permit effluent limitations. The heavy metals in the highest

concentration are chromium and cadmium. As an example from a 1970 OEHL

report, total chromium concentration in the influent wastewater

sample was 11 lbs/day. The effluent permit limitation is a daily aver-

age value of 9.63 lbs/day.

In addition to the heavy metal wastes discharged from the shops,

other wastes have been discharged to the IWTF either directly into the

sewer or indirectly via the Chemical Evaporation Pit (Site E-3). Wastes

sent to the Evaporation Pit included phenolic carbon removai compounds,

emulsifiers, waste POL and solvents.

The IWTF at Kelly AF consists of pretreatment of cyanide, chro-

mium, and concentrated acid wastes followed by physical/chemical and

biological treatment of all the wastewaters. Pretreatment facilities

are provided for the reduction of hexavalent to trivalent chromium, and

the oxidation by chlorine of cyanide. As discussed previously, the
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physical/chemical treatment facility consists of flocculation and clari-

fication aided by lime and alum. Following physical/chemical treatment,

the wastewater flows to the biological treatment facility which consists

of a trickling filter and a final clarifier. The treated effluent is

discharged to Leon Creek.

A review of the operating reports for the period of operation from

1975 to 1981 indicated good treatment performance. The IWTF was in

compliance with its discharge permit a high percentage of the time. The

most serious permit violations were associated with effluent cadmium.

For example, the NPDES permit average value is 0.13 lbs/day and the

average for September 1981 was 0.30 lbs/day.

There have not been any major spills (greater than 100 gallons)

reported at the Kelly IWTF. Minor spills, such as leaks in piping,

pumps and concrete tanks, which have occurred in the past have been

concentrated in the pretreatment area. Other minor spills such as those

from the truck unloading operations have also occurred in this area.

This area drains down an asphalt drive to a grassy area near Leon Creek.

The vegetation, mostly grass, in the area appears to be healthy. This

site is not a potential problem with respect to this study.

Sludge Landspreading Areas

Several sludge storage, spreading and drying areas have been used

in the past at Kelly AFB. Table 4.6 summarizes past site locations,

types of sludges disposed, method of operation, and the site geologic

setting. Figure 4.7 illustrates the site location.

Sludge Drying Beds

Before 1959, the mostly domestic waste-generated sludges produced

at the Kelly IWTF were pumped to a digester. After digestion the sludge

was pumped to the old drying beds (,D-2). This area is covered with

topsoil and seeded with grass and does not present a potential for con-

tamination due to the nature of the sludge at that time. Since the

1960's sludge has been dewatered on sludge drying beds at Site SD-I.

Filtrate from these beds is contained and treated. Site SD-I does not

present a potential for contaminant migration. The dewatered cake from

the old drying beds was applied to soil at Site SA-I on the Kelly AFB

golf course.
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Sludge Lagoons and Landspreading Areas

From 1959 to June 1981 the sludge was pumped to the Industrial

Waste Sludge Lagoon (Site SA-2) at a rate of approximately 1900 gallons

per day. There was not a supernatant discharge for the waste sludge

lagoon. Site SA-2 is unlined and approximately 350 feet by 200 feet and

within 100 feet of Leon Creek. Seven monitoring wells have been in-

stalled around the Industrial Waste Lagoon as discussed in Section 3.

Water quality monitoring data for these wells indicates the presence of

low levels of nickel (0.3 mg/i) in data recorded October 31, 1980 for

monitoring well number 2. It is not known at this time if, in fact,

well number 2 is a down-gradient well detecting the migration of contam-

ination or that the sludge lagoon is the source of the contamination.

Additional water quality analyses, also dated 31 October 1980, conducted

on water samples from other sludge lagoon monitoring wells for cadmium,

mercury, copper, chromium, zinc, silver and lead failed to detect con-

tamination above detection limits. Water quality analyses dated May 6,

1981 and September 24, 1981, conducted on additional water samples from

the sludge lagoon monitoring wells detected contamination as illustrated

in Table 4.7. Analyses for other metals not listed in Table 4.7 were

below detectable limits.

Sludge from the Industrial Waste Sludge Lagoon was transported by

dump truck to the field (Site SA-4) between the Chemical Evaporation Pit

(Site E-3) and Military Highway once or twice per year from 1968 to

1974. The sludges were landspread and are currently seeded with grass.

Sixteen core samples at 4-inch depth were collected in October, 1980

within this sludge landspreading area. Analysis of the samples indicate

some contain significant concentrations of heavy metals as illustrated

in Table 4.8. However, recent RCRA Extraction Procedure (EP) Toxicity

data (August, 1981) indicates that the metals do not leach out in this

EP test. This finding minimizes the potential for contaminant migration

from this site. Based on the geologic setting and nature of the waste

sludges, this site represents a minor potential for leachate migration

into Leon Creek.

Prior to 1969, sludges were also landspread at Site SA-3 near the

Jet Test Cell Area. Since the sludges are considered similar to those

at Sites SA-2 and SA-4 and that Site SA-3 is even closer to Leon Creek a
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TABLE 4.7

INDUSTRIAL WASTE STUDY LAGOON MONITORING WELL CONTAMINATION

Contaminant

Well No. Date of Sample Contaminant Concentration

1 May 6, 1981 Cadmium 0.038 mg/i
Nickel 0.2 mg/i

Sept. 24, 1981 Chromium 0.25 mg/i
Chromium 53 Vg/l
Nickel 211 Ug/i

2 May 6, 1981 Cadmium 0.04 mg/1
Total chromium 0.25 mg/i
Zinc 0.22 mg/i

Sept. 24, 1981 Nickel 95 Q/l

3 May 6, 1981 Cadmium 0.02 mg/i
Total chromium 0.1 mg/l

Sept. 24, 1981 Cyanide 0.01 mg/l
Nickel 95 Pg/l

4 May 6, 1981 Cadmium 0.01 mg/l
Total chromium 0.1 mg/i

Sept. 24, 1981 Cyanide 0.01 mg/i
Nickel 83 Ug/1
Arsenic 21 Ug/l

5 May 6, 1981 Cadmium 0.02 mg/1
Total chromium 0.15 mg/l
Arsenic 41 pg/l
Cyanide 0.02 mg/i
Nickel 163 ,g/l

6 May 6, 1981 Cadmium 0.007 mg/1
Total chromium 0.1 mg/i
Cyanide 0.02 mg/1
Nickel 127 Ug/l
Arsenic 59 pg/l

7 May 6, 1981 Cadmium 0.005 mg/l
Total chromium 0.15 mg/l
Arsenic 20 Ug/l

SOURCE: USAF OEHL

4-40



TABLE 4.8

IWTF SLUDGE LANDSPREAD AREA ANALYSES
Site SA-4

Metals of Concentration Range
Concern mg/gram Dry Weight

Chromium (Cr) 0.09-11.5

Copper (Cu) 0.21-10.8

Iron (Fe) 0.16-3750

Manganese (Mn) 38-4720

Nickel (Ni) 1.3-178

Zinc (Zn) 0.08-25.2

Lead (Pb) 0.08-34.9

Cadmium (Cd) 0.66-40.3

Mercury (Hg) 0.002-0.052

Cyanide (Cn) <0.2-24.8

Note: (1; Samples collected during October, 1980.
(2) Core Sample depths (4 inches)
(3) Source USAF OEHL documents
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similar potential for contaminant migration exists. Presently, sludges

generated at the plant are being discharged to the sand drying beds.

Septic Tanks

There are eight septic tanks on Kelly AFB which are located at

various areas around the base including the golf course area. Based on

the on-site survey, these units have been used primarily for disposal of

sanitary sewage and should not pose a hazard from the standpoint of

possible ground water contamination.

Oil/Water Separators

There are fourteen oil/water separators located on Kelly AFB in-

cluding separators near Building Nos. 1516, 375, 358, 340, 347, 650, 645

and 655. The recovered oil is sold to an outside contractor and the

wastewaters are sent to the waste treatment plant. Based on the on-site

survey waste spillage has not occurred near the shop site and the units

should not pose a hazard from the standpoint of possible ground-water

contamination.

Liquid Waste Incinerator

A liquid waste incinerator was installed at the waste treatment

plant in 1974 and became operational in 1977. This incinerator was

installed for incineration of cyanide wastes using waste oils and JP-4.

Use of the incinerator has been limited. Four 5,000-gallon storage tanks

associated with the incinerator are diked with concrete which

sufficiently contain any spills. No past contamination has occurred at

this facility.

EVALUATION OF PAST DISPOSAL FACILITIES

Twenty-six disposal sites associated with Kelly AFB were identified

as containing hazardous material resulting from past waste disposal

activities. These sites have been assessed using a rating system which

takes into account factors such as site characteristics, waste charac-

teristics, potential for contamination and waste management practices.

The details of the rating procedure are presented in Appendix G and the

results of the assessment are summarized in Table 4.9. Rating scores

were developed for the individual sites and the sites are listed in order

of ranking. The rating system is designed to indicate the relative need

for more detailed site assessment and/or remedial action. The informa-

tion presented in Table 4.9 should be used as a guide for assigning
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TABLE 4.9
PRIORITY RANKING OF POTENTIAL CONTAMZNATICN SOURCES

KE.LY AFS

Rank Site Site Period of Receptor Pathways Waste Waste Overall Refer TO
Number Name Operation Subacore Subscore Characteristics Mgmt. Score Appendix 3

Subacore Subacore Page No.

I CS- Combined Site 1945-1970 80 67 100 82 81 3-2

2 D-4 Landfill 1954-1958 80 67 90 77 78 B-4

3 D-7 Landfill 1961-1970 61 65 100 82 77 1-6

4 D-3 Landfill 1945-1950 80 65 90 75 77 9-8

5 D-5 Landfill 1958-1959 76 64 70 75 71 H-10

5 D-6 Landfill 1959-1961 72 65 70 75 70 S-12

7 SA-2 Sludge Spread- 1962-1980 59 57 80 63 64 B-14
ing Area

3 0-2 Landfill 1942-1957 80 37 70 63 61 H-16

9 S-I DPDO Storage ?-1973 63 32 80 67 58 H-18
Area

10 Z-1 Chemical 1940-1966 41 59 80 50 58 1-20
Evaporation Pit

11 S-4 Fuel Spill Area 1980 63 32 80 65 58 1-22

12 Z-3 Oil Pits 1966-1980 37 52 80 59 57 H-24

13 T-2 Chiemical 1961-1970 61 32 60 55 56 H-26
ivaporation Pit

14 SA-4 Sludge Spread- 1968-1974 54 39 50 52 3 1-28
ing Area

15 SA-1 Sludge Spread- 1948-1950 72 36 50 52 52 H-30
ing Area

16 IS-I Still Spill Area 1955-1972 63 38 50 59 52 1-32

1' S-6 Fuel Spill Area !id-1960's 59 32 60 55 50 H-34

18 SA-3 Sludge Spread- ?-1969 59 37 50 52 49 H-36
ing Area

19 S-2 DPCO Storage 1973-1981 -2 27 60 48 48 H-38
Yard

20 S-7 Herticide Storage Early 1970's 72 22 60 36 46 H-40
Area

21 50-2 Sludge Drying 1940's-1950's 59 39 50 39 46 H-42

3ed
2 -2 Radioac:ive 03- 1962-1964 76 21 z0 43 45 H-44

oosal Area
23 7-' Landfill 1917-1942 52 22 50 59 44 H-46

C7-i Fire Control ?-1950's 30 22 50 26 42 H-48
Traininq Area

5 -C-2 Fire Control 1950's-1981 59 :5 50 36 41 H-50
7r31ning Area

-6 RD
-
' Radioactive Dis- ?-1358 -6 24 50 is 40 H-52

oosal Area
'7 -3 Maintenance ?-i981 41 :1 30 3 38 H-54

Storace
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priorities for assessing Kelly AFB disposal sites. The rating for the

individual disposal sites are presented in Appendix H for review.

In addition to the rating information in Table 4.9, the period of

operation is also presented. It should be pointed out that the rating

system does not take in consideration a "time factor." this is espec-

ially pertinent when considering spills, chemical disposal pits and the

fire training areas.

Those sites ranked 1-15 are sites of primary concern based on their

potential for waste migration off site. These sites require further

investigation. They should be evaluated in order of ranking. The re-

maining sites are sites with the potential for contamination, but with a

low probability for migration off site.

Due to the proximity of site nos. D-3, D-5, D-6 and D-7 to each

other on the Kelly AFB golf course and near Leon Creek and the similarity

of wastes disposed of any recommended monitoring program would logically

consider these sites as a combined site. Therefore, this combined site

(CS-i) was rated along with the individual sites. This combined site

received the highest score of 81. The individual sites at CS-I were

operated during the period 1945 to 1970 with only one site open at the

same time. Similar types of hazardous wastes were disposed via the

trench method of landfill operation at each site. Typical wastes dis-

posed include: metal plating sludges, orthodichlorobenzene, tetrachloro-

ethylene, perchloroethylene, waste pesticides, phenols, cresols and waste

oils in addition to general base refuse.

Site D-4 also received a high score of 78. This site is located on

the opposite side of Leon Creek in the same vicinity as Site CS-i. The

wastes disposed of and methods of operation were similar.
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SECTION 5

CONCLUSIONS

The goal of Phase I of the IRP was to identify the potential for

environmental contamination from past waste disposal practices at Kelly

AFB and to assess the probability of contaminant migration beyond 'he

installation boundaries. Based on the results of the project te- s

one-week field inspection, review of office files and records, &

interviews with base personnel, past employees and State and loc

goqernment employees, the conclusions given below have been devi

The conclusions are listed by category for the sites identified o,, Kelly

AFB. Table 5.1 contains the priority ranking of potential contamination

sources at Kelly AFB.

1) Landfills

a. Several individual disposal sites (Site Nos. D-3, D-5, D-6,

D-7, SA-1, and E-2) will be considered as one combined site in

terms of monitoring program development due to the sites prox-

imity to each other on the Kelly AFB golf course and near Leon

Creek and the similarity of hazardous wastes disposed at each

site. This combined site (CS-i) has a high potential for

migration of contaminants to Leon Creek and/or off the instal-

lation boundary. The combined site has received a score of 81.

Specific conclusions for the individual landfill sites which

comprise CS-i are given below:

1. The Site D-7 landfill (35 acres) operated during 1961-1970

and Site D-3 landfill (5-6 acres) operated during 1945-1950

also have high potential for off-site migration of contami-

nants. Trench disposal of hazardous waste and sludges in

close proximity to Leon Creek (Site D-3) and the installa-

tion boundary (Site D-7) has created this situation. These

sites have received scores of 77.
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TABLE 5.1

PRIORITY RANKING OF POTENTIAL

CONTAMINATION SOURCES

Rank Site Name Period of Operation Score

1 CS-i Combined Site (D-3, D-5, 1945-1970 81

D-7, SA-1, E-2)

2 D-4 Landfill 1950-1958 78

3 D-7 Landfill 1961-1970 77

4 D-3 Landfill 1945-1950 77

5 D-5 Landfill 1958-1959 71

6 D-6 Landfill 1959-1961 70

7 SA-2 Sludge Spreading Area 1962-1980 64

8 D-2 Landfill 1942-1957 61

9 S-1 DPDO Storage Area ?-1943 58

10 E-1 Chemical Evaporation Pit 1940-1966 58

11 S-4 Fuel Spill Area 1980 58

12 E-3 Chemical Evaporation Pit 1966-1980 57

13 E-2 Oil Evaporation Pit 1961-1970 56

14 SA-4 Sludge Spreading Ara 1968-1974 55

15 SA-1 Sludge Spreading Area 1948-1950 52

16 IS-1 Still Spill Area 1955-1972 52

17 S-6 Fuel Spill Area Mid-1960's 50

18 SA-3 Sludge Spreading Area ?-1969 49

19 S-2 DPDO Storage Yard 1973-1981 48

20 S-7 Herbicide Storage Area 1970's 46

21 SD-2 Sludge Drying Bed - 46

22 RD-2 Radioactive Disposal Area 1964 45

23 D-1 Landfill 1917-1942 44

24 FC-1 Fire Control Training Area ?-1950's 42

25 FC-2 Fire Control Training Area 1950's-1981 41

26 RD-1 Radioactive Disposal Area ?-1958 40

27 S-3 Maintenance Storage Area ?-1981 38

Note: This ranking was performed according to the Hazardous Evaluation
Methodology described in Appendix G. Individual Site Rating

Forms are in Appendix H.
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2. Sites D-5 and D-6 operated during 1958-1961 received scores

of 71 and 70 respectively. All types of sludge and liquid

hazardous wastes generated at Kelly including orthodichlo-

robenzene, cresols, metal plating sludges, mixed solvents,

and waste pesticides were disposed in trenches at these two

areas. Excavation of the trenches in the alluvial stratum,

the proximity of the sites to Leon Creek and the nature of

the wastes disposed present a high potential for contami-

nant migration.

b. The Site D-4 landfill operated during 1950-1958 has a high

potential for off-site migration of contaminants. Trench

disposal of hazardous wastes on this 15-acre site and within

the alluvial stratum immediately adjacent to Leon Creek has

created a potential for contaminant migration. The site has

received a score of 78.

c. The Site D-2 landfill (28 acres) operated during 1942 to 1957

received a score of 61 due to its proximity to Leon Creek and

the nature of wastes disposed in the portion of this landfill

located on the southwest side of Leon Creek. Site D-2 has a

potential for contaminant migration to Leon Creek. The land-

fill portion on the east side of Leon Creek contains con-

struction rubble and presents no potential for contamination.

d. The Site D-1 landfill operated from 1917-1942 was used as a

World War I bombing target area and was probably used primarily

for disposal of hardfill type materials. Core borings at the

Building 962 site did not indicate any oily material disposal.

This site received a score of 44 and poses little potential for

contamination.

2) Chemical Disposal Pits

a. Chemical Evaporation Pit, Site E-1, was operated from 1950-

1966. This site was used for disposal of chromium sludge,

contaminated fuels and oils, and hazardous solvents including
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orthodichlorobenzene and cresols. The site is currently

covered by a parking lot. Past spillage and leakage to Leon

Creek was observed during the site's active operation. Due to

the site's proximity to Leon Creek and the installation boun-

dary and the high mobility of the wastes disposed, a high

potential for contaminant migration exists. This site received

a score of 58.

b. The Site E-3, Chemical Evaporation Pit, was operated from

1966-1980. The pit was placed into operation for the purpose

of evaporating solvent materials such as orthodichlorobenzene.

Sludges, waste insecticides, spent solvents and waste materials

containing PCB and heavy metals have been disposed at this

site. Due to the nature of the wastes disposed, as well as the

apparent leachate migration observed from infrared aerial

photography, this site presents a high potential for pollutant

migration. This site received a rating score of 57.

c. The Oil Evaporation Pit, Site E-2, was used from 1961-1970 to

dispose and burn contaminated fuels and oils. This pit

received a lower score (56) than the other pits since most of

the wastes disposed at this site were burned.

3) Sludge Spreading Areas

a. Since the early 19601s, during periods when the sludge drying

beds were inoperative, industrial waste treatment plant sludges

containing heavy metals have been diverted to Site SA-2, the

Industrial Waste Sludge Lagoon. The site's proximity to Leon

Creek and the nature of the wastes disposed gave this site a

score of 64.

b. Waste treatment plant sludges have also been land spread at

Sites SA-4, SA-1, and SA-3 at various times in the past. These

sites received scores of 55, 52 and 49, respectively. These

sites are considered a medium potential for contaminant

migration.
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c. An old sludge drying bed area (Site SD-2), adjacent to the

existing sludge drying beds, was used in the past for waste

treatment plant sludges. Filtrate from the sludge could poten-

tially contaminate the surficial aquifer. The site presents a

low potential for contamination. The site received a score of

46.

4) Storage/Spill Areas

a. Site S-1, the old DPDO Storage Area was used as an intermediate

storage area for mixed solvents, carbon cleaning compounds

(with orthodichlorobenzene) and waste POL. Tank spillage from

loading and unloading often flowed to a low lying pit area.

This site was used from the early 1960's through 1973 when DPDO

moved to East Kelly. This site represents a high potential for

contamination due to the wastes spilled, proximity to the

installation boundary and proximity to water supply well Nos.

1-74, 1-75 and 1-80. Non-pumping wells are old and the well

construction in terms of grouting and corrosion resistance of

casing materials is questionable. Hence, these abandoned wells

present a path of potential migration of contamination to the

Edwards Aquifer. This site received a score of 58.

b. At Site S-4, the underground fuel system near building 367,

approximately 9000 gallons of fuel was lost in 1980 due to a

suspected leak in the underground pipe system. This leak has

not yet been precisely located. The pipeline is not currently

in operation. It is quite likely that the fuel is still

located in the surficial aquifer and presents a potential for

migration of contaminants through the alluvial stratum. The

site received a score of 58.

c. Spillage of solvents from the Building 1414 solvent recovery

still into a nearby ditch (Site IS-I) has occurred in the past.

Due to the minor quantities spilled and location of this site,

it presents a low potential for contamination. This site

received a score of 52.
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d. At Site S-3, old Fuel Storage Tank 930, a major spill of

approximately 200,000 gallons of AVGAS occurred within the

diked area in the mid-1960's. Most of the spill was recovered

although an unknown quantity of fuel percolated into the ground

in this vicinity because the diked area was unlined. This site

presents a low potential for contaminant migration. This site

received a score of 50.

e. Another major fuel spill (about 5000 gallons) occurred near the

Building 652 pipe rack area (Site SA-3). Most of the fuel was

contained although a small amount spilled into Leon Creek.

This site received a score of 49 and has a low potential for

contaminant migration.

f. Minor spillage of oils and solvents such as trichlorethylene

and perchlorethylene occurred at Site S-2, Yard 13 of the DPDO

Storage Yard. This site received a score of 48.

5) Radioactive Disposal Sites

a. Site RD-i, the Radioactive Disposal Area, was used prior to

1958 for disposal of low level radioactive wastes such as:

electron tubes, oxygen equipment dials marked with luminescent

paint, calibration sources from radioactive measuring instru-

ments, spark gaps and parts from voltage regulators which con-

tained small amounts of radioisotopes. Since the wastes are

well-contained within a reinforced concrete pipe, the site is

well marked, and no radioactive leakage has been detected,

based on periodic bioenv-.ronmental engineering surveillance,

the site received a low score of 38 and is not considered a

potential problem.

b. Radioactive animal tissues were buried at Site RD-2 around

1964. These tissues were transported from Brooks APB and were

buried in a deep ravine in the golf course area and covered

with 3-4 feet of earth. This site is unmarked and presently
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covered with 10-12 additional feet of soil due to golf course

construction activities. The tissues which were buried had

very short half-lifes. This site received a low score of 45.

6) Fire Control Training Areas

a. The Fire Control Training Areas FC-1 and FC-2 received scores

of 42 and 41 respectively and are not considered areas of high

potential for ground-water contamination.
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SECTION 6

RECOMMENDATIONS

In crder to aid in the comparison of Kelly AFB's twenty-six sites

with those sites identified in the IRP of other Air Force bases, a

priority ranking scale has been developed. Those sites at Kelly APB

with overall scores greater than 55 are of primary concern based on

their potential for waste migration off-site. They require further

investigation in Phase I. Sites of secondary concern are those with

scores of 0 to 54 and further investigations for these sites is not

reconended unless data collected from other locations indicate a poten-

tial problem could exist at one of these sites. The following recom-

mendations are made to further assess or prevent potential contaminant

migration from waste disposal areas at Kelly Air Force Base. The

recommended monitoring program for Phase II is summarized in Table 6.1.

RECOMMENDATIONS

1) The combined disposal site (CS-I) is considered to have a high

potential for migration of contaminants and monitoring of the site

is recommended. It is recommended that a ground-water monitoring

program be established at this combined location to determine

whether there is contamination and whether it has moved directly

off base or via Leon Creek. Such a monitoring system should con-

sist of at least one monitoring well located hydraulically up-gra-

dient of Site D-7, and several monitoring wells installed near the

installation boundary from the Leon Creek underpass at Military

Highway northwest to the Security Hill area at distances not

greater than 250 feet center to center. A monitoring well is also

suggested between Leon Creek and down-gradient of Site E-2 to

determine potential contaminant migration and ground-water flow

direction.
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At this time, it is believed that wells comprising such a moni-

toring system will have a total depth on the order of thirty feet

based upon existing base monitoring wells. It must be noted that

wells in this vicinity will be dry part of the year. The actual

design of this ground-water quality monitoring system must be pre-

dicated upon site-specific hydrogeologic data. As a minimum, the

parameters in List A of Table 6.2 should be monitored.

2. It is recommended that a monitoring well system similar to Site

CS-i be established for Landfill Site D-4 (1959-1958) located on

the northeast side of Leon Creek in the golf course area. One

monitoring well should be located hydraulically up-gradient of the

site while at least two wells should be located between the trench

fill area and Leon Creek. Also, one well should be located south

of the landfill and north of Military Highway.

3. At the Site D-2, landfill (1942-1957), a monitoring well system

similar to site CS-i is recommended with one well located hydrauli-

cally up-gradient and three wells located hydraulically down-gradi-

ent of the landfill segment located on the southwest side of Leon

Creek.

4. Monitoring well systems similar to Site CS-i are recommended at

Site E-1, Chemical Evaporation Pit (1940-1966), and Site E-3,

Chemical Evaporation Pit (1966-1980). Four monitoring wells are

recomended around the perimeter of each site since the local

groundwater flow direction is undetermined. A common up-gradient

well should be established for both sites.

5. At Site SA-2, water levels, well construction data, and site-

specific geology should be obtained from the driller for the seven

existing monitoring wells so that an evaluation of the existing

monitoring system can be conducted. This information is necessary

to determine if wells are screened in the proper geologic stratum

and to determine the ability to detect pollutant migration in the

surficial aquifer. If information is not available then one test
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TABLE 6.2

LIST OF ANALYTICAL PARAMETERS

List A - Monitoring Well System Analytical Parameters

Chloride Total Cyanide
Phenol Zinc
pH Trichloroethylene
Total Organic Halogen (TOH) Orthodichlorobenzene
Total Organic Carbon (TOC) Perchloroethylene
DDT
DDE
DDD
Chlordane
Silvex

2,4,D
Chromium

Nickel

List B - Sediment Sample Analytical Parameters

DDT Mercury
DDE Nickel
DDD Silver
PCB Zinc
TOC Manganese
Arsenic Trichloroethylene
Cadmium Perchloroethylene
Copper Total Cyanide
Chromium Phenol
Lead Orthodichlorobenzene
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boring on each side of the lagoon is required to determine strati-

graphic relationships and lithology.

6. A sediment analysis study should be conducted for Leon Creek to

assess the waste contamination migration potential into Leon Creek

from past disposal sites bordering Leon Creek. It is suggested

that the sample points used for previous studies be utilized.

However, additional sample points should be added as listed below

to ensure sufficient sampling to detect leachate contamination near

past disposal sites.

Site No. Site Name Minimum Number of
Sediment and Water

Quality Sample Points

D-1 Landfill (1917-1942) 1

D-2 Landfill (1942-1957) 3

D-4 Landfill (1954-1958) 5

D-5 Landfill (1958-1959) 2

SA-2 Industrial Sludge Lagoon 2

E-1 Chemical Evaporation Pit 2

Sediment samples should be analyzed at a minimum for the parameters

in List B of Table 6.2.

7. A monitoring well system is also recommended for Site S-i, the old

DPDO Storage Area. Four wells should be located around the site

based on site specific hydrogeology since the surficial aquifer may

or may not be continuous in the vicinity of the DPDO storage/spill

site. At this time, it is suggested that the well depths be 25

feet with well screens constructed to permit sampling of the entire

saturated section and water bearing materials to assess the poten-

tial for migration of contaminants to the north of the installation

boundary and south towards abandoned water supply wells Nos. 1-74,

1-75 and 1-80. At a minimum, the parameters in List A of Table 6.2

should be monitored.
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8. Underground spills of petroleum products have been documented at

one location (Site S-4) on Kelly Air Force Base. In order to make

a preliminary determination of the severity and extent of contami-

nation, it is recommended that surface geophysical methods such as

ground penetrating radar or electrical resistivity be employed to

map subsurface zones degraded by POL contamination.

OTHER RECOMMENDATIONS

1. Site E-3, Chemical Evaporation Pit (1966-1980), should be closed,

graded, and revegetated. Contaminated sludges and soils should be

removed. Proper closure of this site will minimize generation of

leachate and reduce the potential for migration of contaminants off

the installation boundary.

2. Site S-5, Underground Waste POL Storage tanks (8-25,000 gallons)

located near Building 1617 should be monitored annually to detect

potential leakage of waste solvents, waste POL and carbon cleaning

compounds. If surface geophysical methods are used at Site S-4, as

recommended above, then it would be cost-effective to employ

geophysical methods to determine any paste leakage from Site S-5

since the equipment would be already on-site.
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Biographical Data

JOHN R. ABSALON
Hydrogeologist

Education
B.S. in Geology, 1973, Upsala College, East Orange, New Jersey

Professional Affiliations
Certified Professional Geologist (Indiana No. 46)
Association of Engineering Geologists
Geological Society of America
National Water Well Association

Experience Record
1973-1974 Soil Testing Incorporated-Drilling Contractors,

Seymour, Connecticut. Geologist. Responsible for
the planning and supervision of subsurface investi-
gations supporting geotechnical, ground-water con-
tamination, and mineral exploitation studies in the
New England area. Also managed the office staff,
drillers, and the maintenance shop.

1974-1975 William F. Loftus and Associates, Englewood Cliffs,
New Jersey. Engineering Geologist. Responsible for
planning and management of geotechnical investigations
in the northeastern U.S. and Illinois. Other duties
included formal report preparation.

1975-1978 U.S. Army Environmental Hygiene Agency, Fort Mc-
Pherson, Georgia. Geologist. Responsible for
performance of solid waste disposal facility siting
studies, non-complying waste disposal site assess-
ments, and ground-water monitoring programs at mili-
tary installations in the southeastern U.S., Texas,
and Oklahoma. Also responsible for operation and
management of the soil mechanics laboratory.

1978-1980 Law Engineering Testing Company, Atlanta, Georgia.
Engineering Geologist/Hydrogeologist. Responsible
for the project supervision of waste management, water
quality assessment, geotechnical, and hydrogeologic
studies at commercial, industrial, and government
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John R. Absalon (Continued)

facilities. General experience included planning and
management of several ground-water monitoring programs,
development of remedial action programs, and formula-
tion of waste disposal facility liner system design
recommendations. Performed detailed ground-water
quality investigations at Robins Air Force Base in
Georgia, a paper mill in southwestern Georgia, and
industrial facilities in Tennessee.

1980-Date Engineering-Science. Sydrogeologist. Responsible
for supervising efforts in waste management, solid
waste disposal, ground-water contamination assessment,
leachate generation, and geotechnical and hydrogeo-
logic investigations for clients in the industrial and
governmental sectors. Performed geologic investiga-
tions at eight Air Force bases and other industrial
sites to evaluate the potential for migration of
hazardous materials from past waste disposal practices.
Conducted RCRA ground-water monitoring studies for in-
dustrial clients and evaluated remedial action alterna-
tives for a county landfill in Florida.

Publications
"An Investigation of the Brunswick Formation at Roseland, NJ,"
1973, with others, The Bulletin, Vol 18, No. 1, NJ Academy
of Science, Trenton, NJ.

"Engineering Geology of Fort Bliss, Texas," 1978, with R. Barksdale,
in Terrain Analysis of Fort Bliss, Texas, US Army Topographic
Laboratory, Fort Belvoir, VA.

"Geologic Aspects of Waste Disposal Site Evaluations," 1980, with
others, Program and Abstracts AEG-ASCE Symposium on Hazardous
Waste Disposal, April 26, Raleigh, NC.

"Practical Aspects of Ground-Water mnitoring at Existing Disposal
Sites," 1980, with R.C. Starr, Proceedings of the EPA National
Conference on Management of Uncontrolled Hazardous Sites, H4CRI,
Silver Spring, MD.

"Improving the Reliability of Ground-Water Monitoring Systems,"
1981, Proceedings of the Madison Conference of Applied Research
and Practice on Municipal and Industrial Waste, University of
Wisconsin-Extension, Madison, WI.
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Biographical Data

WILLIAM GARY CHRISTOPHER

Environmental Engineer

Education

B.S.C.E. in Civil Engineering, (Magna Cum Laude), 1974
West Virginia University, Morgantown, W.Va.

X.E. in Environmental Engineering, 1975, University of
Florida, Gainesville, Florida

Professional Affiliations

Registered Professional Engineer (Georgia No. 11886)
American Society of Civil Engineers (Associate Member)
West Virginia Water Pollution Control Federation

Honary Affilitations

Chi Epsilon
Tau Beta Pi
EPA Traineeship for Master's Degree

ExPerience Record

1972-1974 West Virginia Department of Highways. Morgantown, West
Virginia. Highway Co-op Technician. Handled inspec-
tion of drainage, concrete structures, earthwork and
compaction testing for interstate highway construction
within Monongalia County and Preston County. Performed
field office assignments to finalize estimates and
quantities for a completed section of highway con-
struction.

1975-1977 Union Carbide Corporation, Chemicals and Plastics Divi-

sion, Environomental Engineering Department. As a pro-
cess/project engineer performed environmental pro-
tection engineering for Union Carbide's Taft and Texas
City Plants. Projects included process design of a
rapid mix-flocculation basin for the Gulf Coast Waste
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William Gary Christopher (Continued)

Disposal Authority (GCWDA) 40-Acre Facility Treatment
Plant. Performed bench-scale studies of coagulant use
to improve settling of aeration basin effluent bio-
solids at the 40-acre facility. Predicted 40-acre fa-
cility effluent BOD and effluent TSS quality following
operation changes to the existing facility including
addition of a limited aeration basin to the front end
of the treatment plant. Performed process feasibility
and conceptual design of an aeration treatment facility
for Union Carbide's Texas City plant concentrated waste
stream. Performed preliminary process scope and cost
appraisals for sludge disposal alternatives at Texas
City including: landfarming, pressure filtration-land-
fill and pressure filtration-incineration. Performed
settling column studies for solvent vinyl resin and
suspension vinyl resin waste streams and sized settling
basins from the studies. Proposed bench-scale study of
the effect of ethyleneamines waste stream on anaerobic
treatment of Texas City concentrated wastes. Provided
review assistance for a 200-acre regional industrial
landfill, in-place stabilization processes for 18-acre
lagoons of primary sludge and pyrolysis fuel oil mix-
tures at Texas City, and source reduction projects.
Evaluated at UNOX compressor piping modification for
the Taft Plant to reduce power consumption by 50%.
Wrote preliminary operational considerations for a pro-
posed GCWDA regional landfarm.

1977-Date Engineering-Science, Inc. Project Engineer on study for
the American Textile Manufacturers Institute and EPA.
Responsible for field pilot plant study and evaluation
of coagulation/clarification/multi-media filtration,
carbon adsorption, ozonation, coagulation/multi-media
filtration and dissolved air flotation technologies for
treatment of textile industry "BPT" effluents to meet
future BATEA guidelines. An ancillary portion of this
project included review of existing activated sludge
facilities and operational practices to meet current
"BPT" limits at 5 textile mill sites.

Project engineer on study for Lederle Laboratories,
Pearl River, New York plant. Responsible for waste-
water treatment plant evaluation and optimization study
with particular emphasis on operational changes to im-
prove performance. Treatment processes included coagu-
lation, flocculation, primary sedimentation, oxygen
activiated sludge and final sedimentation.
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William Gary Christopher (Continued)

Project manager of waste treatment operations evalua-
tion at a pharmaceutical plant. Responsibilities in-
cluded operational optimization of the full-scale acti-
vated sludge process with full-scale coagulation
testing, bench-scale bioreactor studies and equaliza-
tion mixing and capacity studies.

Project engineer on study to determine the impact of
RCRA regulations on the coal-fired utility industry.
Assisted in development of design criteria and cost
methodology and estimates to compare the cost impact of
RCRA 3004 and 4004 regulations on fly ash, bottom ash
and FGD sludge disposal on a regional and nationwide
basis.

Project Manager for review of a Permit Application and
design for a proposed Hazardous Waste Disposal Facility
in North Carolina.

Project Manager for preparation of a "white paper" for
the Department of Energy to assess major impacts of
proposed RCRA 3001, 3004 and 3006 regulations on in-
dustrial coal use for power generation.

Project Manager on study to determine biotreatability
of new process wastes for a pharmaceutical chemical
plant and to evaluate and define options for liquid
waste incineration.

Project Manager on odor control study of process wastes
for a major organic chemicals company. Responsible for
laboratory bench-scale and field pilot plant study in-
volving evaluation of liquid waste, air and steam
stripping, chemical oxidation, ozonation, and activated
carbon adsorption. Design criteria for a biological
treatment system for the odor pretreatment effluent was
also developed from bench-scale bioreactor studies.

Project Manager on a study to provide a preliminary
evaluation of advanced waste treatment technologies
required for upgrading an existing activated sludge
facility treating organic chemical and pharmaceutical
wastes with high COD and nitrogenous concentrations.

Project Manager on a biological treatability study to
provide expanded waste treatment facilities for a major
organic chemicals firm. Responsibilities included lab-
oratory bench-scale and pilot scale treatability and
sludge handling studies involving waste characteriza-
tion, activated sludge treatability, aerobic digestion,
gravity thickening, dissolved air flotation, belt fil-
ter press sludge dewatering, plate and frame pressure
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William Gary Christopher

filter, vacuum filter (rotary precoat), and centrifuga-
tion for nine different raw waste streams.

Project Manager for a project involving process selec-
tion and preliminary engineering design for a pulp and
paper mill waste treatment facility.

Project Manager on Solid and Hazardous Waste study for
a diverse chemicals and plastics production facility.
Responsibilities included RCRA Interim Status Compli-
ance, RCRA Manifest Implementation and plant training,
RCRA Notification and Permit Part A applications. De-
tailed Solid Waste inventories by production unit and
classification of wastes according to RCRA were devel-
oped. Segregation of wastes, recycle/recovery and
ultimate disposal options including incineration and
secure landfills were evaluated for the short-term.
Long-term evaluations will be considered in Phase II of
the Study.

Project Manager on Solid and Hazardous Waste study for
a diverse organic chemicals manufacturing facility.
Long-term alternatives for storage, handling, treatment
and disposal of a variety of types of hazardous wastes
were evaluated based on technical performance and eco-
nomic comparisons. Alternatives evaluated included
solid and liquid incineration, landfill, landfarm,
solidification/fixation, and physical volume reduction
(shredding,compaction).

Project Manager for a waste treatment plant capacity
evaluation for a silicon wafer manufacturing facility.
Bench-scale and pilot scale coagulation and settling
column studies were performed in addition to field
scale oxygen transfer tests to predict maximum design
organic and hydraulic loadings for an existing acti-
vated sludge waste treatment facility.

Other recent projects include development of the work
plan and experimental program for an American Cyanamid
Company organic chemical plant primary treatment study,
development of design specifications for a pharmaceu-
tical production facility waste treatment plant and
mixed liquor coagulation operations assistance for a
plastics production waste treatment facility.

Technical Publications

"Magnesium Recovery from a Neutral Sulfite Semi-chemical Pulp and
Paper Mill Sludge," Master of Engineering Research Project,
University of Florida, Gainesville, Florida 1975.
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William Gary Christopher

"Siting Considerations for Hazardous Waste Disposal Facilities,"
presented at the Georgia Environmental Health Association
Conference, Jekyll Island, Georgia, July, 1981. (Co-author T.N.
Sargent)

W. G. Christopher, "Hazardous Waste Management," Seminar presented
to Capitol Associated Industries, Inc., Raleigh, North Carolina,
August 21, 1981

W. G. Christopher, "A Solid and Hazardous Waste Management Program
for Industrial Facilities," Industrial Wastes Magazine (publication
pending), 1981.
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Biographical Data

BRIAN D. MORETH

Environmental Scientist

Education

B.S. in Forest Science, 1971 and B.S. in Zoology, 1971,
Pennsylvania State University, University Park, Pennsylvania

Wildlife Management (graduate studies), Pennsylvania State

University, University Park, Pennsylvania

Professional Affiliations

American Fisheries Society
Society of American Foresters

Wildlife Society

Honorary Affiliations

Phi Epsilon Phi
Phi Sigma

Xi Sigma Phi

Experience Record

1971-1973 Pennsylvania Cooperative Wildlife Unit. Research Assistant.
Participated in wildlife research studies and in the design
and implementation of public land use surveys. Cover

mapped a parcel of state game lands by means of aerial
photography and prepared suggestions for land management.
Conducted research on the vegetative preferences of the

ruffed grouse. Presented public lectures to organized
groups and schools.

1973-1980 Buchart-Horn, Inc., Environmental Division, York,
Pennsylvania. Project Scientist. Researched, prepared,
and supervised aspects of environmental studies dealing
with wildlife, fishery, forestry, and land use. Co-

ordinated preparation of various environmental impact
statements.

Prepared natural resource inventories for proposed sewer
and highway construction areas and assessed possible
impacts. Participated in evaluation of alternative sewage
disposal systems. Coauthored a trout hatchery feasiblity
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Brian D. Moreth (Continued)

study of facilities for the State of New Jersey, and pre-
pared revegetation plans for reservoir and strip mined
lands.
Served as Task Force Leader for the Enviror.nmental 2uality
segment of Ccmprehensive Water -uality Management Plan
for a seven-county area in northeast Pennsylvania, which
involved preparing an inventory of all natural resources
and environmentally sensitive and degraded areas.

1974-1980 Pennsylvania Game Commission, York County, Pennsylvania
(concurrent position). Deputy Game Protector. Respon-
sible for enforcement of game, fish, forestry, and park
laws of the Commonwealth of Pennsylvania. Assisted in
public presentations including instruction of Hunter
Safety Courses.

1980-Date Engineering-Science. Project Scientist. Involved in the
development of environmental studies, inventories, and
evaluations for municipal, industrial, and Federal
government projects.
Served as Deputy Project Director of a third-party EIS
for a central Florida phosphate mine. This involved
preparation, direction and coordination of the multiple
environmental facets associated with the construction of
a new mine.
Served as Project Scientist for site and record searches
of several Air Force Bases evaluating hazardous waste
disposal and any biological effects associated with it.

Assisted in development of a peat mining and restoration
plan for a private concern in North Carolina.
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Biographical Data

GEORGE C. PATRICK

Civil and Environmental Engineer

Education
Bachelor of Civil Engineering Degree (high honors), 1976, Georgia
Institute of Technology, Atlanta, Georgia

Master of Engineering Degree in Environmental Systems Engineering,
1978, Clemson Univerity, Clemson, South Carolina

Professional Affiliations
Engineer-in-Training, 1976, Georgia
Georgia Water and Pollution Control Association
Water Pollution Control Federation

Honrary Affiliations
Tau Beta Pi

Experience Record
1971-1976 GEORGIA ENVIRONENTAL PROTECTION DEPARTMENT (EPD).

Cooperative student (1971-1976). Duties included stream
surveys, water sample analyses, wastewater treatment
facility inspections, computer modeling, and report
writing.

1976-1977 EPD Field Engineer. Responsible for inspection and
evaluation of wastewater treatment facilities in the
State of Georgia.

1977-1978 CLEMSON UNIVERSITY, Clemson, South Carolina. Research
Assistant. Conducted bench-scale studies to evaluate

biological carbon adsorption ozonation, and wet air
oxidation treatment processes for a textile dyestuff.
Other duties included teaching assistant for an aquatic
chemistry course.

1978-Date ENGINEERING-SCIENCE, Project Engineer. Experience has
included bench-scale and pilot-scale studies, plant
design and construction, specification and selection of
equipment, plant operations, plant start-up and operator
training. Work experience in the following industries:

Municipal Petrochemical

Textile Food and Beverage
Dye Manufacture Pulp and Paper
Pesticides Metal Electroplating

Organic Chemicals (plastic) Munitions
Battery Manufacture
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George C. Patrick

1981-Date Engineering-Science, Project Manager was responsible for

the design, construction and start-up a wastewater
pretreatment facility for a lead acid battery
manufacturer. Facility included pH adjustment, chemical
addition, equalization, and clarification. Desired
effluent quality was obtained after initial start-up
period.

Project Manager, developed a preliminary wastewater
treatment design for wine production wastewater.
Project included bench scale treatability study,
development of process alternatives and cost estimates.

Project Manager, evaluated treatment alternatives for
the wastewaters from three pulp and paper plants.
Project included data review, development of treatment
alternatives and cost estimates.

Project Engineer, performed the start-up of a clarifi-
cation system for the activated sludge treatment of dye
production wastewaters. Project included operator
training, development of an operator's strategy, and an
"O&M" manual.

1980-1981 Engineering-Science, Project Manager performed the
shakedown, start-up and one-month operation of a 10 HGO
activated sludge treatment facility. Was responsible
for developing the start-up and on-going operations
strategy, operation training, sampling/analytical
program, and maintenance scheduling. Desired effluent
quality was achieved for entire start-up period.

Project Manager, was responsible for the operational up-
grading of a municipal wastewater treatment facili"ty.
Duties included evaluating all of the treatment pro-
cesses of a trickling filter plant, implementing
operational strategies to improve plant performance,
determining the required maintenance or replacement of
equipment necessary to improve plant performance, and
coordinating the efforts of the three government
agencies involved in the project.

Project Engineer, was responsible for developing and
writing two "O&M" manuals for the Corps of Engineers.
One manual was written for a wasrewater treatment
facility which utilized biological treatment (RBCs) and



I=S ENGINEERMG -SCIENcE

the other manual was written for a physical/chemical
pretreatment facility which removed nitroglycerin from
the wastewater. Each manual contained an introduction,
theory of operation, operational procedures,
preventative maintenance, troubleshooting and safety.

Project Engineer, evaluated the treatment of a pesticide
production wastewater. This project involved operating
bench-scale biological reactors, performing chemical
analyses and evaluating technologies such as filtration
and air stripping for the treatment of the production
wastewater.

1978-1979 Engineering-Science, Project Engineer, determined the
powdered activated carbon treatability at four textile
plants. Twelve bench-scale bioreactors were used in
this study.

Project Engineer, performed a bench-scale treatability
study for a "grass roots" pesticide plant wastewater.
The treatability study included an evaluation of both
biological and physical/chemical treatment.

Project Engineer, developed a pilot plants study for a
dye manu-facturing wastewater. Responsible for
development of the pilot plant experimental program,
operation of pilot units, and evaluation of data. Pilot
units consisted of pH control, single and two stage
activated sludge, multi-media filtration, granular
carbon adsorption, ozonation, powdered activated carbon
treatment, and oxygen activated sludge.

Project Engineer, operated two 1 .0 gpm pilot plants
which evaluated powdered activated carbon enhancement at
a wastewater treatment plant for a knit fabric finishing
plant. Study included design, construction and opera-
tion of two side-by-side pilot units.

Project Engineer, performed a bench-scale study which
evaluated the biological compatability between a
plastics production wastewater and a municipal
wastewater treatment facility. Responsibilities
included operating benchscale bioreactors, performing
chemical analyses and evaluating the impact of the
production wastewater on the treatment processes of the
municipal facility.
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INSTALLATION HISTORY

Camp Kelly was established in May 1917 as the first military air

base in the State of Texas. It was officially named Kelly Field in July

1917 in honor of Second Lieutenant George E. M. Kelly, the first ili-

tary pilot to lose his life in an aircraft accident. During World War

I, Kelly Field served as a reception and testing center for recruits,

and as a training center for pilots, mechanics, and engineering and

supply officers. The fact that both primary pilot training (the first

actual flying after ground school) and instructor training were con-

ducted brought all fliers trained during World War I to Kelly Field.

Approximately 1,460 pilots and 300 flying instructors graduated in the

eighteen months before Armistice Day on November 11, 1918.

In December 1917, Kelly was divided into two adjoining fields with

pilot training, supply functions and warehouses located at Kelly No. I

and flight instructor training located at Kelly No. 2. The Aviation

Repair Depot was moved from Dallas to Kelly No. 1 in 1921, and in 1925,

Kelly No. 1 was renamed Duncan Field in honor of Major Thomas Duncan.

For the next 18 years Kelly and Duncan functioned separately.

During the 1920's Kelly remained the center for Army flight in-

struction. The Air Corps (later Air Service) Advance Flying School

provided advanced pursuit, bombardment, observation and attack train-

ing to most of the aviators trained prior to World War II. Charles

Lindbergh graduated from this school in 1925.

When the Army Air Corps shifted into high gear for World War II, it

found that the expansion of both flying training at Kelly and depot

logistical support at Duncan had led to dangerous flying conditions. So

in March 1943 the flying school was moved to Randolph Field and the de-

pot took over all the Kelly facilities with Kelly and Duncan consoli-

dated under the name Kelly Field. Two years later, Kelly was further

B-i



enlarged by the annexation of the 540-acre Normoyle Ordnance Depot (now

East Kelly). During World War I, Kelly developed from a center of fly-

ing activity into a huge industrial complex.

At the time World War II ended in 1945, Kelly's shops had repaired

and modified thousands of airplanes of all types. Its engineering faci-

lities established a rate of overhaul that set records for both military

and commercial repair agencies. Its engine reconditioning plant turned

out an average of 1,400 engines a month. After the war, activities

diminished and the work force was cut back; however, the Berlin Airlift

in 1948 renewed the activity at Kelly. Supporting United States invol-

vement in the Korean War, Cuban Crisis, Vietnam War, and Israeli-Arab

conflicts have brought continued activity to Kelly AB.

Following the establishment of an autonomous Department of the Air

Force, Kelly Field was renamed Kelly Air Force Base on January 29, 1948.

After several name changes, the depot was designated the San Antonio Air

Loqistics Center. The Air Logistics Center (ALC) has since progressed

to its present management of assigned systems and commodities world-

wide. The ALC still provides technical advice and maintenance assist-

ance to Air Force activities in Texas, Louisiana, Mississippi, Al-ama,

Tennessee, the Caribbean, and Central and South America. But more

important now is its world-wide responsibility for over 240,000 stock

items, over half of the Air Force engine inventory, and 16 aircraft

systems.

Twenty-four tenant organizations representing 11 major Air Force

commands, the U.S. Army, the Department of Defense and various other

governm~ent agencies operate on Kelly Air Force Base and receive support

from the 2851st Air Base Group, the host organization. The following

discussion provides information on the major tenants on Kelly AFB.

Headquarters Air Force Security Service (AFSS) administers security of

the vast communication network which links the many Air Force instal-

lations and units throughout the world. Communication surveillance and

security for the aerospace forces is provided through more than 50

locations in 12 foreign countries and the United States using the most

sophisticated electronic and cryptographic equipment available. Several

security squadrons are maintained to respond to emergency situations
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where permanent facilities cannot provide sufficient surveillance. The

command also operates the Air Force Cryptologic Depot (AFCD) which

provides other Air Force organizations with the necessary cryptographic

devices and systems to maintain secure communications.

433rd Tactical Airlift Wing (AFRES) provides command and staff super-

vision of the 68th Tactical Airlift Squadron, Kelly AFB, Texas and 924th

Tactical Airlift Group at Bergstrom AFB, Texas. These groups maintain a

combat ready force of 28 UE 130B aircraft for world-wide tactical air

deployment capability in support of the Military Airlift Command.

Texas Air National Guard, Headquarters 149th Tactical Fighter Group

maintains a combat ready force of tactical aircraft and is actually two

forces in one, serving both the state and federal governments. The

group is charged by the state to "provide air units, organized, trained,

equipped and ready...for the protection of life and property in time of

disaster or disorder..." The federal mission plays a vital role in the

defense of the country.

375th Aercmedical Airlift Wing Detachment 5 (MAC) coordinates the

movement of Department of Defense patients to hospitals within the Zone

of the Interior.

USAF Postal and Courier Service, Detachment 22 provides post, 1 and

courier service for Air Force installations in the states of New Mexico,

Mississippi, Texas, Arkansas, Louisiana, Colorado, Kansas and Wyoming.

1827th Electronics Installation Squadron (AFCS) is responsible for

ground electronics installation and on-site depot level maintenance of

Air Force ground communications, electronics and meteorological faci-

lities in South Central United States and Central and South America.

2954 Combat Loistics Support Squadron (AFLC) provides mobile logistics

support to Air Force units world wide.
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General Accounting Office assists the Congress in carrying out its

constitutional responsibilities with respect to the expenditure of

public funds related to military activities in the San Antonio area.

General Service Agency Area Utilization Office (GSA) inspects and

transfers excess property to federal agencies or Department of Defense

activities.

Det 4, 3025th Management Engineering Squadron provides management

engineering and manpower services in support of the military organi-

zations.

HQ Air Force Commissary Service provides authorized personnel with food

and household items, provides a system to supply troops and generate

earnings to pay operating costs, recruits qualified personnel, and makes

required changes in management techniques.

Det 7, 17th Weather Squadron provides general and special meteoro-

logical, environmental and climatological studies and forecasts services

to Kelly AFB, Lackland AFB, Brooks AFB, Fort Sam Houston heliport and

the Flying K recreation ranch.

Det 1016, AFOSI (EG) 10th District provides criminal, counter in-

telligence, internal security, distinguished visitors protection and

special investigation services for all Air Force activities throughout

Texas.

6th Weather Squadron, Detachment N06 (MAC) provides intermediate main-

tenance and supply support to meteorological equipment in the states of

New Mexico, Texas, Louisiana and Mississippi.

AF Audit Agency Kelly Office is responsible for prc :ing management

with an independent objective evaluation of the effectiveness and ef-

ficiency with which managerial responsibilities are carried out.
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Defense Property Disposal Facility SAT (DSA) performs disposal service

operations (including receipt, control warehousing, and preparation of

excess and surplus personal property for reutilization, donation, sale
or other disposition) in support of military services and other autnor-

ized government agencies located in Texas.

U.S. Customs Service, Air Support Branch conducts air operations

throughout Texas, New Mexico, Oklahoma and Colorado to detect and

prevent smuggling by aircraft. Additionlly, it provides air support to

other authorized federal, state, and local law enforcement agencies.

Other Tenants. On July 30, 1976, the following tenants also drew sup-

port at Kelly: USAF Clinic; Det 37, DOD Dog Center; Det 40, Munitions

Supply Division, Median Training Annex; San Antonia Air Force Station;

Air Force Commissary Service and Air Force Central Region Commissary

Services; Air Force Data S.V.C. Center; 2750ABW - Logistics Management

Specialists; 2402 Res. Adv. Sq; Army and Air Force Exchange Service -

Alamo Exchange; Defense Investigative Service, District 42; Program

Evaluation Management Office; San Antonio Appellate Review Office; 1702

Mod Support Squadron; MAC Air Weather Service; 67 Combat Support Group;

USAF Security Agency Field Station at San Antonio.
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APPENDIX C

ENVIRONMENTAL SETTING DATA

BIOLOGICAL RESOURCES BASELINE ENVIRONMENT

The natural resources on Kelly AFB are those associated with a

disturbed area. Several small areas, from 4 to 16 acres in size, com-

prise the total of 46 acres of natural brushldnd on Kelly AFB. No

forest lands or unique natural areas exist on base. No crop cultivation

or grazing is conducted on the base. Natural populations of either

threatened or endangered plants or animals do not exist on the base.

Most vegetation occurs as a result of landscaping. Leon Creek has fluc-

tuating flows and supports small populations of non-game fish such as

carp, suckers and gar. Some songbirds or small mammals may move through

the area since there is little habitat available for them.

TEXAS SURFACE WATER QUALITY STANDARDS

The Texas Water Quality Standards water use criteria are illus-

trated in Table C.1.

SUMMARY OF PREVIOUS LEON CREEK SEDIMENT STUDIES

As mentioned in Section 3, several water quality and sediment

studies of Leon Creek have been conducted. At various times since 1971

through 1981 the USAF OEHL, Texas Water Quality Board and Base Bioenvi-

ronmental Engineer have collected sediment and water samples at various

points along Leon Creek. Figure 3.14 illustrates the location of sam-

pling points within Kelly AFB. Appendix C, Table C.2 illustrates the

combined results of the various sediment analyses which have included

heavy metals, pesticides, and PCB's.

The data collected to date indicates concentrations of DDT and its

metabolites DDD and DDE in sediment samples at Nos. 3, 4, 5, 6, 7, 8 and

9. DDT concentrations at Sample points 4, 5, 6, 7, 8 and 9 have ranged

from 10 Ug/kg to 725 Ug/kg. These results are significant since DDT is
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not currently being used at Kelly AFB and a possible source is through

leachate migration from landfills.

PCB's have also been detected in the sediment at Station No. 3

(golf course lake on Leon Creek) and downstream at Station Nos. 5, 7 and

8 at concentrations from 230 pg/Kg to 2300 ig/Kg. Heavy metals are

contained in sediments at the discharge point 001 and downstream as

illustrated in Table C.2 and Section 3 data. Upstream sediment sample

points such as Sample Point No. 4 indicate chromium (177 g/Kg), copper

(584 pg/Kg), lead (321-343 pg/kg) and zinc (145-158 ag/kg) contamina-

tion. Points upstream of No. 4 contain significantly less metals

contamination.

This previous data suggests that tho potential exists for materials

disposed in Landfills D-3, D-4, D-5, D-6 and D-7 to be leaching through

the alluvium stratum into the sediments of Leon Creek. However, suf-

ficient sediment sample points have not been located in areas adjacent

to the landfill areas in order to draw definite conclusions.
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APPENDIX D

PASTER LISTS OF INDUSTRIAL SHOPS AND LABORATORIES



TABLE D.1
MASTER LISTS

INDUSTRIAL SHOPS AND LABORATORIES

Present Past
Location Location Handled Generated Past
and Dates and Dates Hazardous Hazardous On-Site

Name (Bldg. No.) (Bldg. No.) Materials Wastes () T.S.D.(2)

AIRCRAFT DIVISION (MAB)

Aircraft Flight 363-P (3) X 0
Prep

C-5 Paint 365 '71-P (3) X X

Hangar

Rubber Shop 366 '67-P 375 - '67 X X

B52 & C5 Main- 375 '56-P (3) X X
tenance &
Paint Hangar

Aircraft Wash 385 '63-P (3) X X
Rack & Paint
Stripping

Proto Aircraft 390 U-P (3) X 0

Flight Pads

Proto Aircraft 392A U-P (3) X 0

Radom Paint 522 '81-P 522 Prey. open X X
Stripping In '72 explo-

sion shut down

Fabric Shop 545 U-P (3) X 0

Transient 1610 (3) X 0
Aircraft

(1) Hazardous waste according to RCRA or a potentially hazardous waste (one
which was suspected of being RCRA hazardous although insufficient data was
available to fully characterize the waste).
(2) Past treatment, storage, and/or disposal activities - present activities
are covered under RCRA.
(3) None recorded indicates that available records or documentation indicated
no past building locations existed.
X: Yes P: Present
0: No U: Unknown

D- 1



TABLE D.1 (Continued)

Present Past
Location Location Handled Generated Past
and Dates and Dates Hazardous Hazardous On-Site

Name (Bldg. No.) (Bldg. No.) Materials Wastes(1) T.S.D.(2)

ENGINE DIVISION (MAE)

Plating Shop & 301 '78-P 259 57-58 X X IWP,DPDO
Chemistry Lab 258 53-78

545 40-55
324 U-53

Chemical/ 320 (3) X X
Polymer Lab

Heat Treatment 324 '74-P (3) X X Drum
& Ultrasonic
Cleaning

Engine Repair 360 '71-P 3008 U-'71 X X IW
3020 U-'71
3052 U-'71

Aircraft Main- 361 '70-P (3) X X
tenance & X-Ray
Facility

rngine Test 645 U-P (3) X X IW
Section

Engine Test 650 (3) X 0
Cell

TECHNOLOGY REPAIR (MAT)
& INDUSTRIAL PRODUCTS DIVISION

Electronics 308 (3) X X
Repair

Air Cond/ 312 '74-P (3) X X
Ccmpressors

(1) Hazardous waste according to RCRA or a potentially hazardous waste (one
which was suspected of being RCRA hazardous although insufficient data was
available to fully characterize the waste).
(2) Past treatment, storage, and/or disposal activities - present activities
are covered under RCRA.
(3) None recorded indicates that available records or documentation indicated
no past building locations existed.
X: Yes P: Present
0: No U: Unknown

D-2 i



TABLE D.1 (Continued)

Present Past
Location Location Handled Generated Past
and Dates and Dates Hazardous Hazardous On-Site

Name (Bldg. No.) (Bldg. No.) Materials Wastes(1) T.S.D.(2)

TECHNOLOGY REPAIR (MAT)
& INDUSTRIAL PRODUCTS DIVISION (Continued)

Fuel Access 323 '80-P 347 U-'80 X X Drum
Overhaul Storage

Machine & Sheet 324 (3) X X
Metal Shops

Bearing Shop 326 (3) X X

Starter & GTE 329 U-P (3) X X
Disassembly

Hydraulic 333 '78-P 375 '57-'78 X X Drum-MAD
Bearing Section

GTE Test Cells 340 '55-P (3) X 0

Fuel Accessories 347 '51-P (3) X X

Pneudraulics 348 '80-P 351 '68-'80 X X
Accessories

Plastic Unit 522 '81-P 522 Part '72 X X
Explosion

Special Weapons 1420 '58-P 1556 '53-'58 X X DPDO
Section

PLANT MANAGEMENT DIVISION (MAD)

Materials 359 (3) X X DPDO, IWP
Supplies

(1) Hazardous waste according to RCRA or a potentially hazardous waste (one
which was suspected of being RCRA hazardous although insufficient data was
available to fully characterize the waste).
(2) Past treatment, storage, and/or disposal activities - present activities
are covered under RCRA.
(3) None recorded indicates that available records or documentation indicated
no past building locations existed.
X: Yes P: Present
0: No U: Unknown
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TABLE D. 1 (Continued)

Present Past
Location Location Handled Generated Past
and Dates and Dates Hazardous Hazardous On-Site

Name (Bldg. No.) (Bldg. No.) Materials Wastes(1) T.S.D.(2)

VEHICLE MAINTENANCE BRANCH (TPM)

Vehicle Main- 53 52 '66-'81 X X DPDO, IWP
tenance Shops 57

Refueling Equip- 3003 (3)
ment Shop

Lubrack 38 (3) X 0

Materials Hand- 50 (3) X X DPDO
ling & Forklift

Paint Shop 49 (3) X 0

6960th Support X X
Group
Texas Air 935 (3) X X
National Guard
149th Consol
433rd Tactical X X

Airlift Wing

(1) Hazardous waste according to RCRA or a potentially hazardous waste (one
which was suspected of being RCRA hazardous although insufficient data was
available to fully characterize the waste).
(2) Past treatment, storage, and/or disposal activities - present activities
are covered under RCRA.
(3) None recorded indicates that available records or documentation indicated
no past building locations existed.
X: Yes P: Present
0: No U: Unknown

D-4
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APPENDIX G

HAZARD EVALUATION METHODOLOGY

PRELIMINARY POTENTIAL CONTAMINATION ASSESSMENT

Various numerical methods for preliminary assessment of sites to

determine the need of follow-up action have been developed. Under the

auspices of EPA's Office of Enforcement, JRB Associates have devised a

methodology for selecting sites for further investigation based on their

potential for adverse environmental impact. A modified JRB technique has

been developed by Engineering-Science and C H2M Hill for analysis of the

Phase I IRP studies (see memorandum dated July 8, 1981 at end of this

Appendix). The methodology relies primarily on available information but

does provide some mechanisms for handling missing data so that sites can

be preliminarily rated in most cases. A brief discussion of the rating

factor system of analysis follows.

Site Rating Factor System

The following four basic assessment criteria categories are used in

the evaluation:

- Receptors

- Pathways

- Waste Characteristics, and

- Waste Management Practices

These categories have been further broken down into 31 generally ap-

plicabie rating factors as presented in Table G-1. For each of the

factors, a four-level rating scale has been developed ranging from "0"

(indicating no potential hazard) to "3" (indicating a high potential

hazard). These rating scales are also presented in Table G-1 . It should

be pointed out that these scales have been devised so that rating factors

can typically be evaluated on the basis of readily available information

from published materials public and private records, interviews with

knowledgeable parties and site visits.

G-1
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Since the rating factors do not all assess the same magnitude of

potential environmental impact, a numerical multiplier has been assigned

to each factor. These multipliers were developed to indicate the rela-

tive magnitude of impact of that factor. In addition, weighting factors

have been assigned to the Factor Subscores to arrive at a properly

balanced Overall Score.

The following five hazard potential scores are the result of a site

rating:

- Overall Score

- Receptors Subscore

- Pathways Subscore

- Waste Characteristics Subscore, and

- Waste Management Subscore.

G-

G- I



MEMORANDUM

TO: Mr. Bernard Lindenberg, AFESC, Tyndall AFB, FL

Major Gary Fishburn, USAF OEHL, Brooks AFB, TX

FROM: Norman N. Hatch, Jr., CH2M HILL, Gainesville, FL
Ernest J. Schroeder, Engineering-Science, Atlanta, GA f/

DATE: July 8, 1981

SUBJECT: Joint Meeting between CH2M HILL and Engineering-Science
to develop a uniform site rating system for use in all
Air Force Installation Restoration Program Records Search
Projects

MEETING
LOCATION: CH2M HILL, Gainesville, Florida office

MEETING
DATE: Monday, June 29, 1981

A. Introduction and Purpose

A joint me:ting was held at the CH2M HILL Gainesville, Florida
office on Monday, June 29, 1981. The purpose of the meeting was
to develop a uniform site rating system for use in all upcoming
Air Force Installation Restoration Program Records Search projects.
Attendees at the meeting included:

• Norman N. Hatch, Jr., CH2M HILL Representative
* Ernest J. Schroeder, Engineering-Science Representative
• Major Gary Fishburn, Air Force Observer

The basis for the rating system is the document developed by
JRB Associates, Inc., McLean, Virginia, for the EPA Hazardous
Waste Enforcement Office, Washington, D.C. The above document
presents a methodology for selecting sites for investigation
based on their potential for adverse environmental impact. Care-
ful scrutiny of this document by CH2M HILL and Engineering-Science
indicated that the rating system could readily be used, with some
modifications, for evaluating Air Force installation sites.



Memorandum
July 8, 1981
Page Two

These modifications would be necessary for the following reasons:

1. The methodology presented in the JRB document was developed

primarily for large landfill operations throughout the nation.
Modifications are necessary to accurately address specific

Air Force installation conditions.

2. The rating system must include an equivalent comparison of

landfill sites and suspected contaminated sites other than
landfills, e.g., PCB spills.

B. Modifications to the JRB Rating System

The specific modifications jointly developed by CH2M HILL and
Engineering-Science, based on experience in performing Record
Searches at several Air Force installations, are presented in the
revised JRB rating form and rating factor system (attached). The
modifications, in general, are summarized below:

1. Changes in multipliers for several of the rating factors
in the receptors, pathways, and waste management practices

categories.

2. Deletion of several existing rating factors and addition of
new rating factors in the receptors, pathways, and waste
management practices categories.

3. Revision of the waste characteristics category.

4. Special considerations in the use of the waste management
practices category to provide meaningful comparison of
landfills and contaminated areas other than landfills. These
special considerations include:

a. Use of all nine rating factors for the evaluation of land-
fills.

b. Deletion of non-applicable rating factors when evaluating
other contaminated areas. The category score is then
normalized to provide an equivalent comparison with land-
fills.

CONCLUSION

All parties present at the meeting agreed that the above modifications
would provide a meaningful rating system for Air Force installation sites.

The system will be used in the next several Record Searches and then re-
evaluated to determine if further modifications are necessary.

H/JS/lmr
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WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

wner/Operator

Comments

FACTOR MAXIMUM
RATING FACTOR POSSIBLE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

RECEPTORS

Population Within
1,000 Feet 4

Listance to Nearest
Drinking water Well 15

Distance to Reservation

Boundary 6

Land Use/Zoning 3

Critical Environments 12

Water Quality of Nearby
Surface Water Body 6

Number of Assumed Values - Out of 6 SUBTOTALS

Percentage of Assumed Values -_% SUBSCORE

Number of Missing values - Out of 6 (Factor Score Divided by Maximum

Percentag of Missing Values - Score and Multiplied by 100)

PAT11WAYS

Evidence of water Contamination 10

Level of Water Contamination I5

Type of Contamination, Soil/Riota 5

DListance to Nearest Surface Witer 4

D-pth to Groundwater 7

Net Precipitation 6

Soil Permeability 6

Redrock Permeability 4

Depth to Bedrock 4

S-irface Erosion 4

"',.-t-er of Assuned V'a|les - O'it of I0 5'IVTAl__

rPenta'e of Asst1ed Values - %

.'!er of M.rslrn Values - ',It Of 10 7't r core riirded 1y !'aximum

rer-.ntaqe of eli,-:n ;u i,,tI-s rcOe and ultiplied by 100)



Page 2 of 2

WASTE CHARACTERISTICS

Hazardous Rating: Judgemental rating from 30 to 100 points based on the following quidelines;

Points

30 Closed domestic-type landfill, old site, no known hazardous wastes

40 Closed domestic-type landfill, recent site, no known hazardous wastes

50 Suspected mtall quantities of hazardous wastes

60 Known small quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

80 Known moderate quantites of hazardous wastes

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SUBSCORE

Reason for Assigned Hazardous Rating:

%ASTE MANAGEMENT PRACTICES

FACTOR MAXIMUM
RATING FACTOR POSSIBLE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

Record Accuracy and

Ease of Access to Site 7

Hazardous Waste Quantity 7

Total Waste Quantity 4

Waste Incompatibility 3

Absence of Liners or
Confining Beds S

Use of Leachate
Collection System

Use of Gas

Collection Systems 2

Site Closire 8

Subsurface FloWs 7

Number of Assumed Values - Out of 9 SUBTOTALS

Percentage of Asswued Values _% .SUBSCORE

Number of Missing and Non-Applicable Values - Out of 9 lFactor Score Divided by Maximum

Percentage of Missina and Non-Applicalbe Values - Score and Miltiplied by .00)

Overall Number of Assumed Values - cut of 25

Overall Percentaue of As-ed Values - "'VERALL SCOPE

FPpceptors cubscore X 0.24 rih's
Fathwavs sub~cote X 0. 3 plus

laqte Charalctprxtics !lhscore X 0.17 plus
'a"te mana,,-'nt Susc're X 0.261



Page 1 of 2

RATING FACTOR SYSTEM GUIDELINES

PATIM. :,CAtr IT. ri

ro~.iation Within 1.000 0 1 to 25 26 to 100 *eoe l., 0
Feet

Dinare t Naret re~er I to 3 miles ]'.001 fact 0 t. 1.rlllO let
Distlo t- Wel th:ant3relle to I atite

Distance to Reierva- ',..ater I to 2 eits. 1.001 feet 0 to 1.001) feet
tion Poanlary than 2 mdil. to I nile

LaMd !J/Zninq Complretely Aricaitural commeercial or ne-dentlal
ramot. %ntIndustrial

a1 1 ,liemblo)

Critical No~t a Prtistine Wetlands. flood- MAjor habitat of an on-
Environment. cri tical nat ,rs I areas rnme -4 pre- danorred or threst-n'd

environmsent trved .r*as; specie,, rrroen.e of
pro-oce of rchare .1,es

ir.-ratna a

W~aer .. allty Dri - Aar Icultural Iteceation. pro- Shellrioh pro- lolahlc water o,,rpi..
tin oI .ea .nt Srfe or ledun3- P. qtion sont paitlon 11M

Water Ptrny trial It- I...sthacsta

of fish 4wldlife

PA"AdtAtS

tsllcnce -,f Water No c',tainatioo Indirect eidonce rosilc proof poelt-c proof frra
Contanintion tr- direct laboratory -oiylen

Level or Water No -otaelnatio Ire loc..lIs trace Moderate levels or 1111k levels greater
Cent Mninntion levels,.,o levels levels near W'I, or than ICL or ErA drink-

lesscthan ma 1- EPA drinking watr In. Water S 1-dd
nm contaclna nt s tandard,
level IICLI rer ErA
d rinking vte.
.tandard.

lyr, of Contanl- ho rontamiioatio. Sanjeted ro- MuiAto _.t.- c--er rot snatiofl
nation - Sail/ t.,ination nation

trilra-e to Nearest S-reatet thran I mile 2.001 ft Pt, I mile snfl ft. to 2.0I10 ft. 0 to ',00n ft.
Cfraewater

Irnpth to, Gro.ater 1-nt., than 500 ft. 51 to 50n ft. 11 to 50 ft. trr 10"I ft.

Net Precirit-tion Loss than -10 in. -10 to' 5 in. aS to '20 In. frrat- thane *20 in.

Sail roecnAbility ireater than %n%. 105 to %.0% clay 15'. to 1r0% clay () to_ J'..iy

napY (. 1 0 -6 ce/l 
4 

to 1 .j-A oc/el I 1 1, to IO ce- /el ('10-2 co/.)

Pelro-k PoenAhillty Inereehle Pelaticely lepre- PreltIorly per-eshin Vrry_3-n-hl
l'10-"ane able (10-

4 
to I 12t 

1 0
- 1 ,

q.tfape fresos None Oiiqht r-ere'reet



Page 0

uttit C0iAPAC1IRISTICS

Judqmtsl heserdou. rating rm 30 to 100 mnints based os the fatliion. qut4itle.oe

Points Condi tion.

30 Closed dommotic-typo landfill. old site. Mo known hatardoull anst"

40 Ciceed I tictypo landfill. recent s, no bkc... h.M.&dnu usttne

so Suspected lool quentltlee of hazardous Wstes

AC Knonal *sell quatities of hazardous Wet".

70 Suspected moere quantities of hazardousweats

90 Knoa moerate quantities of hazardous -stee

90 Ellpected large quantitis of haardous aser..

too SKwh large qwetities of baln a nt..

RATING SCALEZ LEVELIS

nAllec FACTqu 0 12

wMsyE mmAc.Pfwiwi roacTicKI

Record Aecqrary aed Cast Accurate records. no Acctirato reordw. F necieto records. 0. re~cord.
of Accees to Sit* u..aut)crised duping no berrier. no bar, iere n barriers

Hazaerdous vast* Quaentity -1 tol. I to S tons. 5 to 20 to- '20 tons.

Total Waste guetlty 0 to 10 nor. ft. ll to 100 acre ft. 101 to 2S0 acre ft. Gre.1 Cr thean 2' 0
-cre ft.

Wste incosptblity No Inc."irli frement, bot d-ns rrrolnt nd ny p. Prenect and posing
.. alle a.. reesent not go. a h.aad . future hazar d o .. .edial.

hazard

Absence of Lin.e o Liner and rctrnivwi Liner or cnoflninq o- quality llnor or so liner, no Co.-
Confining Strata Ptrat. etrete lou perecabilltY "trht& fi.lin strata

U%. of isachato Cot- Ada.1uit. colletion tnade-qust. ro1l.c- lnAn.ste cclletion ". incletIon or
Iltion System and treersent tin or treetent and trestn t treatoect

use of Gas Collection A~equt. c1ollction Colectin and Ventiec nr innArsate ". rollretlen
System and trootmlowt controlled flaring treatment or treatnent

sit. Closure l."recaeele cover Lo.. rernAbility fr-rble _e'o AbO-doOd site.
corr no cor

subsurfece rlo. ntiom of laindfill bottom of landfill Attro. of fill ft.- noton f fill
greater then S ft. oclzasionslly nid,- quently slnieroleil loirtd lnn
.boe- high erond- matcqed -n qenuidisiter
inrelr level151
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WASTE DISPOSAL SITE AND SPILL AREA

ASSESSMENT AND RATING FORM

N~ame of Site Site Z5-1

.ocation_ _ __5-_9_

Zwner/Cperator

Z.:-tents site noe. 7-4, 0 - , -5, -7, 0-c3.bined site

FACTOR MA XIMUMRATING FACTOR POSSIBLE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

RECEPTORS

Population Within
1,000 Feet 0 4 12

Distance to Nearest
Zrinkinq Water Well 315 45 45

Distance to Reservation
Boundary 3 6 :8 i8

Land Use/Zoning -" 3 6 ?

Critical Environments 2 12 24 36
Water Quality of Nearby

Surface Water Body 3 6 18 is

Number of Assumed Values - 3 Out of 6 SUBTOTALS -38

Percentage of Assumed Values - % SUBSCORE _ 0
Number of 41ssing Values - 3Out if 6 Factor Score Divided by Maximum
Percentage of Missing Values - 0 % Score and Multiplied by 100)

PATHWAYS

Lvidence of Water Contamination o0

level of -ater Contamination 154

.:ype of ontamination, Soil/Siota 5 -

-istance to Nearest Surface Water 4 'Z

:epth to Groundwater 7 4

MTet Precoipitation 6

Soil Permeability - 6

3edrock Permeability - 4

Depth to 3edrock - 4 4

Surface Erosion 4

:u o er of Assumed lalues - out of .0 SUBTOTALS _'____-_

Percentage of Assumed 'alues - SUBSCORE

,lumber if Missing Values - u 0 ,Factor Score Divided ny Maximum
Percentage of 4 issint " es -Score and Multiplied by 100)
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WSTE CHARACTERISTZCS

Hazardous Rating: Judgemental rating from 30 to 100 points based on the following guidelines:

Points

30 Closed domestic-type landfill, old site, no known hazardous wastes

40 Closed dmmetic-type landfill, recent site, no known hazardous westes

50 Suspected smaIl quantities of hazerdmos wastes

60 Known mall quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

80 Known moderate quantities of haardous wastes

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SUBSCORE 100
Reason for Assigned Hazardous Rating:

Mimed solvents, electroplatinq sludges. general refuse

FACTOR MAXZM

RATING FACTOR POSSIBLE

RAT14G FACTOR (0-3) MULTIPLIER SCORE SCORE

( as'rE MA4GEE PRACTICES

Record Accuracy and

Ease of Access to Site 3 7 21

Hazardous Waste 2uantity 3 7

Total Waste 2uantity 3 4

Waste Incompatibility 3 3

Absence of Liners or
Confining Beds 6 13

Use of Leachate
Collection System 3 6 38

Jse of Gas
Collection Systems 2 5 6

site closure - a 16

Subsurface Flows - 7 14 21

!:umber of Assumed Values - : Out of 9 SUBTOTALS i23 150

Percentage of Assumed Values - 2 SUBSCORE

Number of Missing and Non-Applicable Values * Cut of 9 (Factor Score Oivlded by Maximum

Percentage of Missing and 13on-Applicable Values - ._ Score and Multiplied by 100)

verall Number of Assumed Values - O Ut of 25

Overall Percentage of Assumed Values - 16 OVERALL SCORE 31

(Receptors Subscore X 0.22 plus
Pathways Subescore X 0.30 plus
Waste Characteristics Subscore X 0.24 plus
Waste Management aubecore X 0.24)
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WASTE DISPOSAL SITE AND ":PILL AREA

ASSESSMENT AND RATING FORM

lame of Site Ait. n-4 7andfill

wner/,' Ocerator

FACTOR MAXLNUM
RATING FACTOR POSSIBLE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

RECEPTORS

:'opulation Within
1,000 Feet 0 4 0 12

Distance to Neazest
* ing ater Well 3 15 45 45

DiSatncu to Reservation

Boundary 3 6 18 18

Tand Use/Zoninq 2 3 6 9

Critical Environments 2 1. 24 36

Water Quality of Nearby
Surface Water Body 3 6 I8 18

Number of Assumed Values _ Out of 6 SUBTOTALS 111

Percentage of Assumed Values SUBSCORE 80

:lumaer Of Missing Values - QOut of 6 (Factor Score Divlded by Maximum

Percentage of Missing Values - Score and multiplied by 100)

PATHWAYS

Ividence of Water Contamination 3 10 20 20

Level of Water Contamination 3 45 45

'ype of Contamination, SoilBiota 2 10 15

-itance to learest Surface water 3 4 12

2eoen to Groundwater 1 7 14

!let Precipitation o 6 .8

Soil erneahti 'ty . 6 12 1

3edrock Permeability 1 4 iz

Depth to Bedrock 44 12

4urfacs ZrosIon 4 12

Numer of Assumed Values = ut of S S3BTCTALS :1 195

Percentage Of Assumed Values -;,Q- SUBSCORE

..rner of Missing Values o I Out of 10 Factor Score Divided by 'taxLmum
Score and ultiplied by CCJ)

?ercentage of Mlsslnc :ai.es - 2 3
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WASTE CH4ARACTERISTICS

l andeii., -X-d sj:e, no *sno,.r. :iazaroou3 wan;t._

Z1.osad dz, le.andr.-, recent "ie n :.,an haz r ous a~st

5)Suspectea ~al2 quantities of hazardous wastes

60 Known small quantities of hazardous wastes

10 Suspected moderate quantities of hazardous wastes

a0 Known moderate quant.tes of hazardous wastes

)0Suspected largo quantities of hazardous wastes

1 0Known large iuntitles of hazardous wastes

SUBSCORE 90
Reason for Assigned Hazarous R~ating:

mived tplvents_ - Istronlating sludge.. janaral rafu..

F:,,:!'ORMAXIMUM!
R- _NG7.AC7Q R POSSIBLE

:wAsTE MLANAGEET PRAC7:CES

eaord Accuracv and
z:sd Access toSie 3 ' 1 21

nz~aidous Waste .Ua'tity 3

tad.aste _uanzlty 2 4 a i2

atce .;,cosmati.ni.ity 3

.sernce f Z.iners or
_ ~nn uieds 2 3. 1'3

..i D aacne
i,.::.cln sys3tem 3 -8

-. SClac l 'sytems 3 -66

ize :.osure -3 IG N4

.i_=St~r:Ica .0w5 2 14

- eta .-As..ned a-e SUBSCCRE

_=uer n: Alssxr.; and I;< o ce a-e , 3 Factor icore %vidud '-y Maximrum

:Ie:essiqe-o and .. camla 0e -'r , -llile -y-.C

Receptors 3uoscore x. 22 ,ius

?nz:;wav-s ,*bsccre x( .20 O1us
.asce :h-aractersti Subscore ) .24 clus

.-astti. anaue Cnt Sc~r
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WASTE DISPOSAL SITE AND SPILL AREA

ASSZSSMZNT AND RATING FORK

.lame of 3ite Stt -- Landfill

Locati.on 3.6-.: .o.!. zcurze .".ear se.zu-:..tv n.il

Nner, Corater

:1.-zents

FACTOR HU
RATTNG FACTOR POSSIBLE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

RECEfTORS

Population Within
1,000 Feet 0 4 3 12

Oistance to earest
Drinkinq Water Well 2 is 30 45

Distance to Reservation
3oundary 3 6 :3

Land Use/Zoninq 2 3 9 9

Crit.ical Enviroents 1 12 12 36

ater Quality of Nearby
Surface Water Body 6 38 18

"umber of Asumed Values - Out of 6 SUBTOTALS 34 138

Percentage of Assumed Values * .3 , SUBSCORE 61
Number of missing Values a 0 Out of 6 (Factor Score Divided by Maxiua

Percentage of Missing Values S 3core and Multiplied by 100)

PATHWAYS

Evidence of Water Contamination 10

Level of Water Contamination - 15 43

:ype of ZontamLnatLon, Soil/Siota, 5

istance to ;earest Surface water - 4

:*ptn to lroundwator 7

:le Precipitation 3 13

So.i Permeaility 6

3*drocit Permeability -4 --

lepti :o 3edrock 4 4

surface Zrosion " 4

::Umb~r of Assumed vaiues - - lut of '0 StUh'3TALS ___

Percentace of Assumed Values - - SUBSCCRE

l;umer of Miesing alues * - ut of 13 Factor Score Divided by Maximum
Percentage of Missin " s - ,Score and Multiplied by 100)
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WASTE CHARACTERISTICS

Hazardous Rating: Judgemental rating from 30 to 100 points based on the following guidelines:

Points

3'0 Olosed domestic-type landfill, old site, no known hazardous wastes

40 Closed domestic-type landfill, recent site, no known hazardous wastes

so Suspected a11 quantities of hazardous wastes

60 Known Small quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

80 Known moderate quantities of hazardous wastes

90 Suspected larqe quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SUBSCORE 00
Reason for Assigned Hazardous Rating;

Mixed solvents, electroplating sludges, pesticides containers, DDT drums

FACTOR MAXIMUM
RATIN4G FACTOR POSSIBLE

RATrNG FACTOR (0-3) MULTIPLIER SCORE SCORE

'ASTE MANAGEMENT PRACTICES

Record Accuracy and

Ease of Access to Site 3 7 1.

Hazardous waste Quantity .

Total Waste Quantity 4

waste :ncomoatibility 3

A.sence of Liners or
:onfininq Beds 6

use of ieachate
Collection System 3 6

"se of Gas
Collection Systems 3 2

site Closure - 8

Subsurface ?lows i

Aumbez of Assumed Values Z D ut of 9 SUBTOTALS - -

?ercentaqe of Assumed Values - S2 $UBSCORE

.lumber of Missinq and Non-Aplicable Values - _ Out of 9 ,Factor Score Divided by MxAm

Percent&qe of tissing and Non-Applicable Values - ' k Score and Multiplied by 1001

Werall !humber of Assumed Values : ut of 25

Cvrall Percentage of Assumed Values - -OVERALL SCORE

(Receptors Subscore X 0.22 plus
Pathwavas Subscore X 0.30 plus
Waste Zharacteristics Subscore X 0.24 plus
waste management Subscore X C.24)
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WASTE DISPOSAL SITE AND SPILL AREA

ASSESSMENT AND RATING FORM

qam of Site Site 0-3 Landfill

Locati.on 1945-1950)

O'wner/Operator

FACTOR MAXIMUM

RATING FACTOR POSSIBLE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

RECEPTORS

Populatron Witbn
1,000 Feet 0 4 0 12

Distance to Nearest

-rinking water Well 3 15 45 45

Distance to Reservation
Boundary 3 6 13 is

Land Use/Zoning 2 3 6 9

Critical Environments 2 12 24 -6

Water Quality of Nearby

Surface Water Body 3 6 .8 I8

Number of Assumed Values - C Cut of 6 SUBTOTALS III 139

Percentage of Assumed Values - 3 SUBSCCRE

Number of Missing Values * J Cut of 6 (Factor Score Divided by Maximum
P u- 3 Score and Multiplied by 100)Percentage of MiLssing Values

PATHWAYS

t*;idence of water Contamination 10

Level of Water Contamination 315

:ype of Contamination, SoiliBiota "

D13tance to Nearest Surface Water 4

eot.h to 5roundwater 
7

Net Precipitation 6 is

soil Permability - 6

3edrock Permeability 4 .

1e th to Bedrock 
4

Surface Zrosion 41

,Iumber of Assumed ;alues- - Cut Of 3 ZLTDTAt3 ."-.

?ercentaqe of Assumed 'alies - - - *.SBSCRE -

:umer of *4is-ing Values - :ut of 10 Factor Score Divided by maximum

rcore and Multiplied by ICO)
?9rcentace of %lsinl"



WASTE CHARACTERISTICS

Hazardous Rating: Judgemental rating from 30 to 100 points based on the followi.ng guidelines:

Points

30 Closed domestic-type landfill, old site, no known hazardous wastes

40 Closed domestic-type landfill, recent site, no known hazardous wastes

50 Suspected small quantities of hazardous wastes

60 Known small quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

80 Known moderate quantities of hazardous wastes

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SU BSCORE 0

Reason for Assigned Hazardous Ratinq:

Mixed solvents, elecroolating sludces. general refuse

FACTOR MAXIMUM
RAT= FACTCR POSS'BLE

RATMI3G FACTOR (0-3) MULT:?LZER SCORE SCORE

WASTE MANAGE ENT PRACTICES

Record Accuracy and
Ease of Access to Site 1 7 1 .

•azardous Waste Quantity 2-.

Total Waste Quantity 1 4 4 1-

Waste : ncomeatibiliy 3

Absence of Liners or
Confining Beds "

Use of Leachate
Collection Systa

m  
6 :4

Use of Gas
Collection Systems 2

Site Closure -'

Subsurface Flows - "4 -

:;umber of Assumed Values - Out of 9 SUBTOTALS - --

Perentage of Assumed Values 2 Z___ SUBSCORE --

!;umber of Missing and Non-Applicable Values o _ ut of 9 :Factor Score Oivided -y Maximum

Percentaoe of Missing and Non-pplicable Values - Score and Multiplied by -.00)

Overall Number of Assumed Values - Out of :5

verall Percentage of Assumed ";alues O *u OVERALL SCORE

(Receptors Subscore X 3.-2 plus
athways Subscor2 X 3.30 plus
:aste Characterist~cs Subscore X 3.24 plus
waste Manacament -zuscore X 0.:4i

H-9



WAT DZSIOSAL SITE AND SVILL AREA

ASSESSMENT AND RATING FORM

Name of Site Site D-5 Landfil

L)cation '195a-1959)

Ovner/Cperator

-FACTOR MAXIMUM
RATING FACTOR POSSIBLE

RATING FACTOR .(0-3) MULTIPLIER SCORE SCORE

Population within
1,000 Feet 0 4 0 12

Distance to Nerest
Drinking water Well 3 15 45 45

Distance to Reservation
Boundary 2 12-

Land Use/Zoning 2 3 6 9

Critical Environments 2 12 24 36

Water Quality of Nearby
Surface Water Body 3 6 16 .2

Number of Assumed Values - 0 Out of 6 SUBTOTALS i35 138

Percentage of Assumed Values -0 SUBSCORE ?6

Number of issinq Values o ____Out of 6 tFactor Score Divided by Maximum
Percentage of Missing Values .2 Score and Multiplied by 100)

PATHWAYS

Evidence of Water Contamination 10

Level of ater Contamination 15 45

Type of Contamination, Soil/Biota 5

%istarce to Nearest Surface Water - 4 - --

Depth to Groundwater _

uet Precipitation 0

Soil Permeability -6 .

Bedrock Permeability 4--

Depth to Bedrock 4 4

Surface Erosion 0 4 3

Number of Assumed Values C u Ot of 10 SUBTOTALS !4

Percentage of Assumed Values - 'I__ SUBSCORE

Number of .iussing Values - Out of 10 tFactor Score Divided by Maximum
P=e rcesnta e o f'  is s a ':aues • Score and Multiplied by 100)
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WASTE CHRACTERISfTCS

Hazardous Rating: Judqemental rating from 30 to 100 points based on t'he following guidelines:

Points

30 Closed domestic-type landfill, old site, no known hazardous wastes

40 Closed domestic-type l.andf ill, recant site, no known hazardous wastes

50 Suspected small quantities of hazardous wastes

60 Known small quantities of h z rdous wastes

70 Suspected moderate quantities of hazardous wastes

80 Known moderate quantities of hazardous wastes

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SUBSCORE 70
Reason for Assigned Hazardous Rating:

Mixed solvents, electroplating sludaes

FACTOR MAXIMM
RATING FACTOR POSSIBLE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

WASTE MANAGEMENT PRACTICES

Record Accuracy end
Ease of Access to Sits 3 7 21 21

Hazardous Waste Quantity 3 7 11

Total Waste Quantity 1 4

waste Incompatibility 0 3 9

Absence of Liners or
Confining Beds 6 1

Use of Leachate
Collection System 6 -3

Use of Gas
Collection Systems 2 6

Site Closure 2 8 16 :4

Subsurface Flows 2 71

Number of Assumed "Values - 2 ut of 9 SUBTOTALS

?-rcentaqe of Assumed 'alues - -2 % SUBSCORE

'lumber of Missing and Von-Applicable Values - - Out of 9 (Factor Score Divided by .4aximum

Percentage of Rissing and Non-Applicable Values - Score and Multiplied by 100)

Overall 'lumber of Assumed Values I _ Out of 25

Overall Percentage of Assumed 7alues - _ OVERALL SCORE " _

(Receptors Subscor. X 0.22 plus
Pathways Subecore X 0.30 plus
waste Characteristics Subscore X 0.24 plus
waste anaqement Subacore X 0.24)
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WASTE DISPOSAL SIE AMD SPILL AIA

ASSZSSNM AM RATING FOl

Name of Site Site 0-6 Landfill

Location____________________

Owner/Operator

-ommen a

FACTOR AXI D

RATING FACTOR POSSJL2

RATING FACTOR (03) MULTIPLIER SCORE SCORE

RECEPTORS

Population Within
1,000 Feet 0 4 0 12

Dist&=c% to Nearest
Drinking Water Well 3 is 45 45

Distance to Reservation
Boundary 3 6 is 1.8

Land Use/Zoning 2 3 6

Critical Environments 12 12 36

Water Quality of Nearby
Surface Water Body 3 6 18 18

Number of Assumed Values * 0 Out of 6 SUBTOT LS 99 138

Percentage of Assumed Values - SUBSCORE 72

Number of Missing Values . 0out of 6 (Factor Score Divided by Maximum

Percentaqe of missing Values - __Q_% Score and Multiplied by 100)J

PAT AYS

Evidence of Water Contamination 3 10 '0 20

Level of Water Contamination 4 IS 45 4S

Type of Contaminrtion, Soil/siota - 5 0.

Distance to Nearest Surface Water 2 4 1

oepth to Groundwater 7 i4

Net Precipitation 0 6 2 "S

soil Permeability 6 1

Bedrock Perm4bility 1 4 4

Depth to Bedrock 3 4 4 1z

Surface Erosion 4 0 1"

195lumber of Assumed Values Cut Of 10 SUBTCOTAS

Percentage of Assumed Values -- % STJSCORE

lumber of Missing Values - O ut of 10 (Factor Score Divided by M4axiim

Percentage of Missing Values - I Score and Multiplied by 100)
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WASTE CIARACTERISTICS

Hazardous Rating: Judgemental rating from 30 to 100 points based on the following guidelines%

Points

30 Closed domestic-type landfill, old site, no known hazardous wastes

40 Closed domestic-type landfill, recent site, no known hazardous wastes

SO Suspected small quantities of hazardous wastes

60 Known small quantities of hazardous wastes

70 Suspected mderate quantities of hazardous wastes

so Known moderate quantities of hazardous wastes

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SUBSCORM 70
Reason for Assigned Hazardous Rating:

Mixed solvents, electroplating sludges

Re KRXIMUM
RATN FACTOR POSSIBLE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

WASTE NANAG3ENT PRACTICES

Record Accuracy and
Ease of Access to Site 3 7 21 21

Hazardous Waste Quantity 3 7 21 21

Total Waste Quantity 1 4 4 12

Waste Incompatibility 0 3 0 4

Absence of Liners or
Confining Beds 2 6 12 19

Use of Leachate

Collection Systm 6

Us* of Gas
Collection Systms 3 2 6 6

Site Closure a 8 1 24

Subsurface Flows 2 7 14 :i

Number of Assumed Values o _ Out of SUBTOTXLS 112 150

?ercentaqe of Assumed Values - 20 q SUBSCORE 5

Number of Missing and Ron-Applicable Values n . Out of 9 (Factor Score Divided by aximm

Percentage of Missing and Non-Applicable Values - _ Score and Multiplied by 100)

Overall Number of Assumed Values - Out of 25

Overall Percentaqe of Assumed Values _ OVERALL SCORE -O

(Receptors Subcor* X 0.22 plus
Pathways Subscore X 0.30 plus

Waste Characteristics Subscore X 0.24 olus
Waste Management Subscore X 0.24)
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WALM DISPOSAL SITE An SPLL AM

ASSZSS3NT Am PAT=G Form

N Site SA-2 Sludge Spreading Area

Location Industrial Sludge Lagoon 1 iw'rP near Leon Creek

Owner/Operator

Zomment4s

FACTOR MAJIi
RATING FACTOR POSSIBLE

RATING FACOR (0-3) MLTIPLIER SCORE SCORE

PECEPTORS

Population Wit in
1,000 Feet 0 4 0 12

Distance to Nearest
Drinking water Well I is 15 45

Distance to Reservation
3oundary 3 6 13 15

Land Use/Zoning 2 3 6 9

Critical Environments 2 12 24 36

water Quality of Nearby
Surface Water Body 3 6 i8 ia
Number of Assumed Values - 0 Out of 6 SSsOTA .28

Percentage of Assumed Values - 0._ SUBSCORS 59

Number of issing Values - _Out of 6 (Factor Score Divided by Maximum

Percentage of Missing Values 0 % Store and Multiplie by 100)

J PATHWAYS

Evidence of water Contamination 1 10 .0 2C

Level of Wzer Contamination 3 15

Type of Co~tamination, Soil/Biota -5 .5

Distance to Nearest Surface Water - 4 -. -

Zepth to Groundwater 7 -"

Net Precipitation 2 6

Soil Permeability - 6 ::

3edrock Permeability 4

Depth to Sedrock - 4

Surface Erosion 4

Number of Assumed Values - c Out of 10 SUBTOTALS .-5

Percentage of Assumed Values - :r % SSCCRE -

Number of Missinq Values - Out of 10 kFector Score Divided by Maxmum
Score and Multiplied by 100)

Percentage of Missing values - %
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WxSTE CRA*$CTEEZSTICS

Hazardous Rating: JudqementaJl rating from 30 to 100 points based on the following guidelines:

Points

30 Closed domestic-type landfill, old site, no known hazardous waste

40 Closed domestic-type landfill, recent saite, no known hazardous wastes

s0 Suspected small quantities of hazardous wastes

60 Known small quantities of hazardous wastes

70 suspected moderate quatities of hazardous wastes

80 Known moderate quantities of hazardous wastes

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SoUSCORE 30
Reason for Assigned Hazardous Rating:

WTP Sludge drying area

FATO VXDM

Y D IMT FACTR PSSRAT=? FACTOR (0-3) MUTp scrn SOE SCORE

WASTE MA16GE24INT PRACTICES

Record Accuracy and
Ease of Access to Site 2 7 '.4 21

Hazardous waste Quantity 3 7 .1 21

Total Weste Quantity 0 4 0 12

waste Incompatibility 0 3 3 9

Absence of Linery, or

Confining Bee, 6 1: 8

Use of Lecanate
Collection System 6 .8 18

Use of Can
Collection Systsms 3 2 - 6

Site Closure 3 8 24 24

Subsurface Flow 0 7 0 21

lumber of Assumed Values o 1 ut of 9 SUBTOTALS 95 50

Percentage of Assumed Values _ _ % SUBSCORE ;3

Nuber of Mixsing and Ron-Applicable Values o Out of 9 (Factor Score Divided by 4aximm

Percentage of Missing and Non-Applicable values - Score snd Multiplied by 100)

Overall Nuber of Assumed Values - 4 Out of 25

Overall Percentage of Assmed Values - 16 OVERALL SCORE 64

(Receptors Subscore XC 0.22 plus

Pathways Subscore X 0.30 plus
Waste Characteristics Subicore X 0.24 plus
Waste Manaqement Subscore X 0.24)
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NAST2 DiSPOSAL SIn AND SPILL AREA

ASSzUsZNZT AND RATING rOM

KIM Of Site ~."~rA,
Location (1942 - 1.957)

wner/Operaor

Zoments

fACTOR MAXIMM
RATING FACTOR POSSIBLE

RATING FACTOR (O-3) MULTIPLIER SCORE SCORE

Population Wfithin
1,000 reet 0 40 17

Distance to Nearest
Drinking Watar Well 3 Is 45 -;

Distance to Reservation
Boundar 6 s 8

Land Use/Zoning 2 3

Critical Environments 12 24 36

Wacear Quality of vearby
Surface water Body 3 6 .8 18

Nub of Assumed Values - ,. Out of 6 SUBTOTALS

Percentage of- Assumed Values * 0 % SUBSCORE

Number of Missing Values - 0 Out of 6 (Factor Score Divided by .Maximum

Percentage of Missing Values - Score and Multiplied by 100)

PATHWAYS

Evidence of Water Contamination 1 10 '. :0

Level of Water Contamination 1.5

Type of Contamination, Soil/Biota 5

Distance to Nearest Surface ater * 4

'ept- to Groundwater -

Net Precipitation 6

Soil. Permeability 2 6

Sedrock Permeability 4 4I
e.th to 3edrock 4 :2

Surface Erosion 4

Number Of Assumed Values * -" Out of 1.0 SUBTOTALS

Percentage of Assumed Values - SUBSCORE 7

lulm.er of Missing Values a Cut of 10 lractor Score Divided by Maximum

-- oScore and 'iultplied by O0)
Per'-'entsqe 0£ :s2ng '/aius - .H1
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WSTE CIIAaACTERZS

Hazardous Rating: Judgemsental rating from 30 to 100 points based on the following guidelines:

Points

30 Closed deastic-type I-adfill, old site, no known hazardous wastes

40 Closed domestic-type landfill, recent site, no known hazardous wastes

50 Suspected *maLl quantities of hazardous wases

60 Known mail quatities of hazardous wastes

70 Suspected moderate quantities of hazardous waata

s0 Known moderate quantities of hazardous vates

90 Suspected large quantities of heardous vastes

100 Known large quantities of hazardous wastes

srmscoaz

Reason for Assigned Hazardous Rating;

T G FACTOR POSSIMzJ

RATING FACTOR (0-3) MUL.tIIR sCoRE scoRE

WASTE MNAGEMENTF PRACTICES

Record Accuracy and
Ease of Access to Site 2 7 14 21

Hazardous Waste Quntty 3 7 21 21

Total waste Quantity 2 4 a 12

Waste Incompatibility 3 0 9

Absence of iners or

Confining Beds 2 6 12 18

Use of Leachate

Collection System 6 1 18

Use of Gas
collection Sytems 3 2 6 6

site Closure I 8 24

Subsurface Flows 1 7 7 21

Number of Assumed Values - j Out of 9 SOIZOTLS 4 150

Percentage of Assued Valu e - 22 S2SCORN 63

Numer of Missing and No-Applicable Values 0 0 Out of 9 (Factor Score Divided by Maxim

Percentaqe of Missing and Non-Applicable Values - 0_._ Score and Multiplied by 100)

Overall Number of Assumed Values - 4 out of 23

Overall Percentage of Assu.med Values - 16 1 OVERALL SCORE 61

(Receptors Subhcore x 0.22 plus

Pathways Subscore X 0.30 plus
waste Characteristics Subscoar X 0.24 plus
waste Manaqesent Subscore X 0.24)
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WASTE DISPOSAL SIZ AND SPILL AREA

ASSZSSIITMAD RATING FOl

Name of Site S-I DPDO Storage Area

Location ,

Owner/operator
2
0!sment4

'FACTOR MAXIM
BATING FACTOR POSSIBLE

RATING FACTOR .(0-3) - MLTIPLIR SCOR2 SCORE

ReCZPTOMS

Population Within
1,000 Feet 40 0 12

Distance to Nearest
Drinking Water Well 3 i5 45 45

Distance to Reservation
Bounary 3 6 IS la

Land Use/Zoning 2 3 6 9

Critical Enviroments 0 12 0 36

Water Quality of Nearby I
Surface Water Sody 6 28 18

Number of Assumed Values - 0 Out of 6 SUSTOTLS 87 138

Percentage of Assumed Values SUBSCORE __3
Number of Missing Values - ) Out of 6 (Factor Score Divided by Maximum

Percentage of Missing Values - 0 % Score and Multiplied by 100)

PATHWYS

Evidence of Water ContaminatLon 1 10 30

Level of Water Contamination 2 4

Type of Contamination, Soil/Biota 3 5 -5

Distance to Nearest Surface Water 2 4 3

Depth to Groundwater 2 7 14 21

Net Precipitation 0 6

Soil Permeability 2 6

3edroc Permeability 3 4

Depth to Bedrock 1 4 4 1

Surface Erosion o 4 1 :

Number of Assumed Values _ Out of 20 SUBTOTALS 63

Percentage of Aasumed Values , -0 SUBSCCRE 32

Nufter of Missing Values u _ ut of 10 'Factor Score DivLde*d by Maximum
er-cent.age of N~.snq 'alues - 2._ Score and Multiplied by 100)H-18



WASTE CHARACTERZ5TICS

Hazardous Rating: Judqeental rating from 30 to 100 points based on the followinq guidelines:

Points

30 Closed domestic-type landfill, old site, no known hazardous wastes

40 Closed domestic-type landfill. recent site, no known hazardous wastes

50 Suspected small. quantities of hazardous wastes

60 Known small quantities of hazardous wastes

70 Suspected modezate quantities of hazardous wastes

80 Known moderate quantities of hazardous wast

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SOBS=CORE A

Reason for Assigned Hazardous Rating:
Waste P01., Spillage, Cleaning Cmpound Spillace fODCB)

FACTOR MAXIMUM
RATnR; FACTOR POSSIBLE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

WTEMAMAGDNT PRACTICES

Record Accuracy and 
21

Ease of Access to site 3 7 2. 21

Hazardous Waste Quantity 3 7 21 -1

Total Waste Quantity 1 4 4 12

Waste Incompatiility 3 9

Absence of Liners or
Confining Beds - 6 i2 18

Use of Leachate
Collection System 3 6 is is

Use of Gas

Collection Systems 4A MA VA MA

Site Closure 3 a 24 24

Subsurface Flows 3 0 2 21

Nber of Assumed Values - 2 OLr of 9 SUBTOTALS 100 100

?ercentage of Assumed Values - _u% SUBSCORE

f etfor of Missing and Non-Applicable Values - - out of 9 (Factor score Divided by Maximum
Score and , ultplied by 1001

Percentage of Missinq and on-Aplicable Values - .a ut e y

verall Number of Assumed Values - 4 Out of 25

Overall Percentage of Assumed Values - 14k OVERALL SCORE 5

(Receptors Subscore X 0.22 plus
Pathways Subscore X 0.30 plus
Waste Characteristics Subscore X 0.24 plus
Waste management Subscore X 0.24)
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WAST DISPOSAL ITTE AND SPILL AREA

ASSESSMENT AM PATING FORM

Nam of Site E.1 Oil Evanoration Pt (1950 - 96

Location Adlacent to suidinq :n. 545

Owner/Operator

:omuen ts

'FACTOR 9SXZ/ D
RATING FACTOR POSSIBLE

RATING FACTOR (0-3) . M=T ZZR SCORE SCORE

RECEPTORS

Population withia
1,000 Fest 4

Disance to Nearest
Driklng Water well. 1 15 i 45

Distance to RaservationBoundary 3 S is

Land Use/Zoring 2 9

critical Enviroments 0 12 0 26

water Quality of Nearby
Surface water Body 3 6 18 18

Number of Assumed Values - Out of 6 SUBTOTALS 5 28
Percentage of Assumed Values - 0 % SUBSCORE 4.
Number of Missing Values - _._Out of 6 (Factor Score Divided by Maximum
Percentage of Missing Values - I Score and Multiplied by 100)

PATHWAYS

Evidence of water Contamination 10

Level of water Contamination 3 15 5

-7pe of Contamination, Soil/Bioata 1 5 5

Distance to Nearest Surface Water 3 4

OePth to Groundwater 7 !4

Not Precipitation 0 6 018

Soil Permeability 6 -6

BedrocX Permeability 4-

Depth to Bedrock 4

Surface Erosion 4

Number of Assumed Values - Out of 10 SUBTOTALS

Percentage of Assumed Values . Z: % SUBSCORE

Number of Missing Values - ____ Out of 10 (Factor Score Olvided by Maximum

Percentage of 4issing Val.ues - tScore and Multiplied by 100)
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WASTE CHAACTERISTICS

Hazardous ,tating: Judgmental rating from 30 to 100 poLints based on the following guidelines:

Points

30 Closed domestic-typoe landfill, old sits, no known hazardous wastes

40 Closed domestic-type landfill, recent site, no known hazardous wastes

50 Suspected -" quantities of hazardous wastes

60 Known small quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

s0 Known moderate quantities of hazardous wastes

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SUBSCCRE
Reason for Assigned Hazardous Rating:

.... / a lamn ludas, xedsolvents aneiogiI g .

FACTOR MAXINU
RZW FACTOR POSSTBLE

RATING FACTOR (0-3) ULTZPLUM SCORE SCORE

WA= MANAGVEENT PRACTICES

Record Accuracy and
Ease of Access to Site 7 14 Z1

Hazardous Waste Qantity 7i

Total Waste Quantity 1 4 12

Waste Incompatibility 3 2

Absence of Linery or
.onfinlnq Beds * 6

Use of Leachate
Collection Syste

m  
3 6 13 .3

Use of Gas
Collection Syst m ZA 2 NA NA

Site Closure 8 :4

Subsurface Flows

• umber of Assumed Values O 2 Ou of 9 SUBTOTALS "-

Percentage of Assumed Values - 22 SUBSCORE

Vumber of Missing and on-Applicale Values - -- Out of 9 (Factor Score Divided by Max'-

Percentage of Missing and Non-Applicable Values -Score and Multipled by 100)

Overall umber of Assumed Values Out of 25

Overall Percentage of Assumed Values - i.% OVERALL SCORE 58

(Receptors Subecore x 3.22 plus
Pathways Suhscore X 0.30 plus
Waste Characteristics Subscore X 0.24 plus
waste Management Subecore X 0.24)
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WASTE DISPOSAL SITE AND SPILL AREA

ASSESSMENT AND RATING FORK

Name of Si..e _-4 -ue .:i 31 Area

Location .';w zuii;nc '67

,:ner/Operator
. .mena 9 03 zilc ful pil in &]0 ; iuner~rvi.-. : e

.FACTOR MAXIMUM

ATIN FACTOR POSSIBLE

RATING FACTOR .T(0-3. •IPzER SCORE SCOR

Population Within

1,000 Feet 4 0 iz

Distance to Nearest
Drinking Water Well 15 45 45

Distance to Reservation
Boundary 3 6 is is

Land Use/Zoninq 2 3 6 9

Critical Environments 0 12 0 16

Water Quality of Nearby

Surface Water Body 3 6 18 18

Number of Assumed Values o Out of 6 SUBTOTRLS 37 '38

Percentage of Assumed Values - _ SOBSCORE

Number of Missinq Values - _,Out of 6 (Factor Score Divided by Maximum

Percentaqe of Missing Values - Score and Multiplied by 100)

PATHWAYS

Evidence of ater Coataminatiar i0 :

Level of Water Contamination 15 45

Type of Contamination, Soil/Biota 5

Distance to Nearest Surface Water 4

Depth to Groundwater 7 4 21

Net Precipitation 6 '3

Soil Permeability 6 6 :9

Bedrock Permeability 44 2

Depth to Bedrock 4

Surface Erosion 4

Number of Assumed Values O . Cut Of 10 SUBTOTALS -

Percentage of Assumed Values SUBSORE

:umber of Missing Values - _.._ Out of 10 (Factor Score Divided by Maximum

2ercentage of Iilssing Values Score and Multiplied by 100)
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WASTE CARACTERISTICS

Hazardous Rating: ,udgemental rat.ng from 30 to 100 points based on the following quidelines:

Po n s

30 Closed domestic-type landfill, old site, no known hazardous wastes

40 Closed domesic-type landfill, recent site, no known hazardous wastes

50 Suspected small quantities of hazardous westes

60 Known small quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

80 Known moderate quantities of hazardous want"

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

Reason for Assigned Hazardous Ratiog: SUBscon

)..00 4allon underground fuel leakage

FACTR .MAXZ2EUM
RATING FCTOR POSSIBLE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

WASTE MANJGALWENT PRACTICES

Record Accuracy and
"ase of Access to Site 7 NA :A

Hazardous Waste QuantZLy 7

Total Waste Quanttv 4 -i

Waste Incompatibility 3 ?

Absence of Liners or
Confining Beds 6

Use of Leaconate
Collection Syst

m  
6

Use of Gas
Collection Systems NA MA \A NA

Site Closure NA %A NA ::A

Subsurface Flows NA I NA

Number 3f Assumed Values - _" Cu of 9 SUBTOTALS 3i

Percentage of Assumed Values - SUBSCORK

.umor of Missinq and ,on-Aplicable Values =4 Out of 9 (Factor Score Divided by Maximum

Percentage of Missing and Non-Applicable Values - 44 % Score and Multiplied by 100)

2verall .huber of Assumed 'alues - 4 Out of 25

)versll Percentage of Assumed Valuaes - " CVERALL SCCRE

(Receptors Subscore X 3.22 plus
Pathways Subscor. X 0.30 plus
Waste Characteristics Subscore X 0.24 plus
Waste Management Subcore X 0.;4)
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WASTE DISPOSAL SITE AMD SPILL AREA

ASSESSMENT AND RATI]NG FORM

Name of Site E-' :i
-

': rlt'.o ''s

Location , _ _ _ __-_ _ _ __

C "wnar/CVerator

Comment-s

,FACTOR MAXIMUMt
RATING FACTOR POSSIBLE

RATING FACTOR .MUT3). ILTZLIER SCORE SCORE

R9~MCTORS

Population Within
1.000 Feet 4 0 12

Distance to Nearest5
Drinking Wate Well is1 15 45

Distance to Reservation
Boundary 2 6 12 18

land Use/Zoninq 2 3 6

Critical Environmeits 0 12 0 36

Water Quality of Nearby
Surface Water Body 3 68 Is

Number of Assumed Values n Out of 6 SUBTOTRLS 51 138

Percentaqe of Assumed Values -, . SUBSCORE _ _

Number of Missing Values - _.L_ut of 6 Factor Score Divided by Maximim
Percentage of Missing Values - _Q% Score and Multiplied by 100)

PATHW AYS

Evidence of Water Contaminatio n 10

Level of Water Contamination 15

T-ype of Contamination, Soil/Biota 15

Distance to Nearest Surface Water 4 ;3

Depth to Groundwater 7 .4

Net Precipitation 6 - :s

Soil Permeability 6 :8

Bedrock Permeability 4

4
Depth to Bedrock 4 4

Surface Erosion 4

Number of Assumed Values - C Cut of 10 SUBTOTALS

Percentaqe of AsmeMd Values - 20 % SUBSCCRE - -

Number of Missing values - ,3 Out Of 10 (Factor Score Divided by ,axlm=m
Score and ultiplied by 100)

Percentage of Missinq Values -
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WASTE CHARACTERISTICS

Hazardous Rating: -udgemental rating from 30 to 100 points based on the following guidelines:

Points

30 Closed dcmestic-type landfill, old site, no known hazardous wastes

40 Closed domestic-type landfill, recent site, no known hazardous wastes

50 Suspected mall quantitias of hazardous wastes

60 Known mall quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

80 Known moderate quantities of hazardous wastes

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SUBSCORE a0
Reason for Assigned Hazardous Rating:

mixed solvents, waste oils

FACTOR NAXIM4
RATING FACTOR POSSIBLE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

WASTE H AGEMENT PRACTICES

Record Accuracy and
Ease of Access to Site 2 7 14 1

Hazardous Waste Quantity 7 I :1

Total Waste 2uantity 0 4 ' i.

Waste Incompatibility 0 3 3 9

Absence of Liners or
Confining 3eds " 6 13

Use of Leachate
Collection System 6 19 8

Use of Gas
zollectio. Systems ZI 2 '-A 'lA

Site Closure 84 :4

Subsurface ?lows 21

:umaber of Assumed Values - 2 Our of 9 SU9TCTALS a

Percentage of Assumed Values - ,.* _) SUBSCORR

'usber of Missinq and 4on-Applicable Values - Out of 9 FFactor Score Divided by Maxmum

Percentage of Missing and Non-Applitable Values - Score and Multiplied by 100)

Overall .muaber of Assumed Values - 4 out of 25

-verall Percentage of Assumed Values - 16.6 RLL SCORE -"

,Receptors Subscore X .22 plus
Pathways Subscore X 0.30 plus
Waste Characteristics Subscore X 0.24 plus
Weste Manaqesment Subscors X 0.24)
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WAfTZ DIoOsAL SInT AND SPZLL AELA

ASSZUXSWI AND RJTrI FRe

4&mo of Site E-2 C-1 Evaporation Pit (1961-1970)

Location

Owner/Cperator

Coent.

IFATIM FACTOR POSSX&LIE

RATn FACTOR .(0-3). - WLIPLIS SCOE SCORE

Population Within
1,000 Foot 0 4 012

Distance to Nearest
DriJd' Water well 2 Is 30 45

Distance to Reservation

Boundary 3 6 i. is

Land Use/ZoJnq 36

Critical Environmente 1 12 12 36

Water Quality of earby
Surface Water Body 3 6 is is

Number of Assumed Values - . Out of 6 SUBOTRLS __

Percentage of Assumed Values - 0 % SUBSCORE 61

Number of Hissing Values - 3 Out of 6 (Factor Score Divided by Maximum

Percentage of )4ssinq Values - Score and Nulti.pli.ed by 100)

PATHWAYS

Evidence of water Contamination 0 10 30

Level of Water Contamination 1 15 i5 45

Type of Contamination, Soil/Biota 3 5 is

Distance to Neareet Surface Water 4 a

Depth to Groundwater 2 7 14 2-1

met Precipitation 0 6 0 is

Soil Permeabiity 1 6 6 18

Bedrock Pefm eeillty 4 4 1

Depth to Bedrock 0 4 12

Surface Erosion 4 1-

3M3ber of Assumed values - _ Out of 10 SLIBMTALS 19.

Percentaqe of Aesumed Values - :0 • SU'SCOP. 3.

*huber of Hissing Values - u ut of 10 Factor Score Divided by Maximum

Pr Score and Multiplied by 100)
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WASTE CHARACTERISTICS

Hazardous Rating: Judgemental rating from 30 to 100 points based on the rollowing gu-.dellnes:

Points

;0 Closed domestic-type landfill, old site, no known hazardous wastes

40 Closed doe"tictype landfill. recent site, no known hazardous wastes

50 Suspected mal. quantities of hazardous wastes

60 Knmn mall quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

so Knovw mderate quantities of hazardous waste

90 Suspected large quantities of hazardous wastes

100 Known larqe quantities of hazardous wastes

SUBSCORD 60
Reason for Assiqned Hazardous Rating:

FACTOR MAXIMUM
RATING FACTOR POSSIBLE

RATI= FACTOR (0-3) MULTIPLIER SCORE SCORE

WASTE MANAGEMENT PRACTICES

Record Accuracy and
Case of Access teo Site 2 7 14 21

Hazardous Waste Quantity 7

Total Waste Quantity 3 4 --

Waste Incompatibility 3 3 -

Abence 2f Liners or
Confining Beds Z 6 S

Use of Leachate
Collection System 6 a

Use of Gas
Collection Systems NA 2 N A

Site Closure , :4

Subsurface Flows 7 7

Number of Assumed Values = o Out of 9 SUBTOTALS

percentage of Assumed Values - - _, SUBSCORE

• Jber of iSsing and Non-Applicable Values = Out of 9 (Factor Score Divided by Maximum

Percentage of Missing and Non-Aplicable Values - 0 Score and Multiplied by 100)

Wvrall .umber of Assumed Values - 4 Cut of 25

Overall Percentage of Assumd Values 16 3VERALL SCCRE _ _e

,Receptors Subscore X o.22 plus
?athways Subecore X 0.30 plus
Waste Characteristics Subscore X 0.24 plus
Waste Manalmnt Subecore X 0.24)
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NAM DZSVOSAL SIT AND SPILL AlZl

ASSESSNM AND PATI= orm6

Ham of Site SA-4 Sludge Spreading Area -

Location Near -'TP

Owner/Operator

Comments

RATIHG FCO PO&Br

RATIMG FACTOR .(0-3) MULT3Pizz scOA SCONE

Population Within
1,000 Fest 0 4 0 12

Distance to Nearest
Orinkinq Water Well 1 5 is 45

Distance to Reservation
Boundary 2 6 12 18

Land Use/Zoninq 2 3 6 9

Critical Environme ts 2 12 24 36

Water Quality of Nearby

Surface Water Body 3 . 6 18 18

Nmber of Assumed Values - 0 Out of 6 sOETObLS 75 138

Percentage of Assumed Values - 0 %UOSCORE 54

Number of Missing Values - 0 Out of 6 (Factor Score Divided by Maximm;

Percentage of Missing Values - 0 Score and ultiplied by 100)

PATHWAYS

Evidence of Water Contamination 1 10 10 30

:evel of Water Contamination 1 1s 15 45

Type of Conr.amination, Soil/Biota 1 5 5 15

Distance to Nearest Surface Wat1er 4 8

Depth to round ater 7 3

Net Precipitation 3 6 18 is

Soil Permeability 2 6 12 14

Bedrock Permeability 1 4 4

Depth to Bedrock 1 4 4 1:

Surface Erosion 0 4 12

Numbaer of Assumed Values - 2 Out of 10 SUTIOTALS 6 195

Percentage of Assumed Values - -0 % SUBSCORE .

4umber of Missing Values - I out of 10 (Factor Score Divided by Ma3m
Score and Multiplied by 100)

Percentage of Missing Values - 3
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WASTE CHARACTERZSTICS

Hazardous Rating: rudgemena .ating from 30 to 100 points based on the following guidelines:

points

30 Closed domestic-type landfill, old site, no known hazardous wastes

40 Closed domestic-type landill, recent site, no known hazardous wastes

50 Suspected ma l quantities of hazardous wastes

60 Known mall quantities of hazardous wastes

70 Suspected modI-ate quntities of hazardous wastes

so Known moderate quantities of hazardous wastes

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SUBSCORF 5
Reason for Assigned Hazardous Rating:

IWTP Sludge Drying Area

FACTOR MAXIM
RATNG FACTOR POSSILE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

WASTE MANAGEMENT PRACTICES

Record Accuracy and
Ease of Access to Site 2 7 14 21

H aardous Waste Quantity 1 7 21

Total Waste Quantity 0 4 0

waste Incompat.bility 0 3 0 9

Absence of Liners or
confining Beds -6 1Z :

Use of Leachate
Collection Systm 3 6 15 8

Use of Gas
Collection Systems NA 2 HA NA

Site Cloeure 3 8 Z4 Z4

Subsurface Fows 0 7 0 1

Number of Assumed Values - 2 Out of 9 SUBTOTALS 75 44

Percentage of Assumed Values * 22% SUBSCORE

Number of Missing and Non-Applicable Values - Out of 9 (Factor Score Divided by Maxim m

Percentage of Missing and Non-Applicable Values - Score and Multiplied by 100)

Overall %Umber of Assumed Values - Out of 25

Overall Percentage of Assumed Values - OVERALL SCORE

(Receptors Subscore X 0.22 plus
Pathways Subscors X 0.30 plus
waste Characteristcs Subcore X 0.24 plus
Waste Management Subscore x 0.24)
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wJTZ OrSPOaA, SIT AND SPILL AM

A,=s8MKWT AUI FAtTnG rORM

Name of Site SA-1 Sludge Spreading Area

Loation I Course Area (1948 - 1950)

Ownerz/perator

Corr~ent2

,FACTOR MAXIMUM
RATING FACTOR POSSZI3Z

RATDNG FACTOR. (0-3) MMLTIPLIER SCORE SCORE

RICMPTORS

Population Within
1.000 Fest 0 4 0 12

Distanc, to Nearest
Drinkin Watar Well 3 i5 45 45

Distance to Reservation
Boundary 3 6 18 18

Land Us/Zoninq 2 3 6 9

Critical Favixonsents , 12

Water Quality of Nearby
Surface Water Body 3 6 is 18

Numer of Assumed Values 0 0 Out of 6 SUBTOT&S 99

Percentage of Assumed Values - 0 % SiUBSCORE

Number of missing Values - _.Out of 6 (Factor Score Divided by Maxima

Percentage of Missing Values - 0_ Score and Multiplied by 100)

PATHIAYS

Evidence of Water Contamination 1 10 10 30

Level of water Contamination 15 45

TYP of Contamination, Soil/Siota 1 5

Distance to Nearest Surface Wmter 2 4 3 1

Depth to Grou=nater 7 14

Net Precipitation 6 a 18

Soil Permeebility 6 0 '2

4dOck Permeability 4 4 12

Depth to Bedrock 1 4 .

Surface Erosion 0 4 3

Nuber of Assumed Values 2 2 Out of 10 SUTOTALS

Percentage of Assumed Values - _., % SUBSCORE

Nuber of missing Values - * Out of 10 (Factor Score Divided by Maximl
Score and Multiplold by 100)

Percentaqe of Missing 7alues -
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WAST CHARACTZISTICS

Hazardous Rati.ng: Judgemental rating from 30 to 100 points based on the following guidelines.

Poidos

30 Closed domestic-type landfill, old site, no known hazardous wastes

40 Closed domest.c-type landfill, recent site, no known hazardous wastes

so Suspected mall quantities of hazardous wastes

60 Known small quantities of hazardous wastes

70 Suspected madrate quantities of hazardous wastes

so Known moderate quantities of hazardous wastes

90 Suspected large q antities of hazardtous wastes

100 Known large quantities of hazardous wastes

SOUSCORE 50
Reason for Assigned Hazardous Ratirg:

"TP Sludge lisposal/dry.nq area - Metals laden

FACTOR
RATING FACTOR POSSILE

RAT1NG FACTOR (0-3) MULTIPLIER SCORE SCORE

WSTE MIANAGEMEN4T PRACTICtS

Record Accuracy ad 3
Ease of Access to Site 3 7 21 .1

Hazardous Waste Wntity 7 7

Total Waste 2uantity4

Waste Incompatibility 3

Absence of Liners or
Confining Beds 3 6 3:

Use of Leachate
Collection Systie 6 '8

Use of Gas

Collection Systm 3 2 6

Site Closure 1 8 a 24

Subsurface Flows 1 7

Number of Assumed Values 2 Out of 9 SUBTOTALS "q

?ercentage of Assumed Values - 2% SUBSCOR-

Number of Missing end Non-Applicable Values - out of 9 Factor Score Divided by Maxim m

Percentage of Missing and 4on-Aoplicable Values - Score and Hultiplied by i00)

Cvrall musber of Assumed Values - Out of 25

Overall Percentage of Assured Values 16 OVERALL SCORE

Receptors Subscore X 1.22 plus
Pat nways 'ubscore K 0.30 plus

Waste Zharacteristics Suscore X 0.24 plus
waste management Subscore X 0.24)
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KAM DISPOSAL SZIE AND SPILL AR

AsSS I(mT AND RATING FOnt

M of Site IS-1 Still Spill Area

Location Rui n 4j

Cwner/Operator

.FACTR MAXIMUM
RATING FACTOR POSSIBLE

RATING FACTOR .(0-) - LTIPLIER SCORE SCORE

Population Within
1,000 Feet 04 0 12

Distance to Nearest

Drinking Water Wall 3 IS 45 45

Distance to Reservation
3 6 18 18

Land Use/Zoninq 2 - 3 6 9

Critical Environments 0 12 0 36

Water Quality of Nearby
Surface Water Body 3 6 18 18

Number of Assumed Values - - o Out of 6 SUBTOTALS 8-1

Percentage of Asswmed Values - .. SOUSCORE

Number of Missing Values * Out of 6 (Factor Score Divided by Maximum

Percentage of Missing Values - 0 Score and ultiplied by 100)

PATHWAYS

Evidence of Wter Contamination 10 0 0

Level of Water Contamination 15 i5 45

Type of Contamination, Soil/Biota - 5 10 15

Distance to Nearest Surface Water 4 3

Deoth to Groundwater " 14 21

Not Precipitation 0 6 3 i8

Soil Permeability 2 6 12 18

Bedrock Permeability 3 4

Depth to Bedrock 1 4 4 12

Surface Erosion 0 4

Number of Assumed Values - ___ Out of 10 SUBTOTALS -,

Percentage of Assumed Values - -0 % SUBSCOPE

Number of Missing Values - - Out of 10 (Factor Score Divided by Maximum

t oScore and multiplied by 100)
Percentagqe of MiSSirg Values - 3-
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DIASTE CHARACTERISTICS

Hazardous Rating: Judgmental rating from 30 to 100 points based on the following guidelines.

Points

30 Closed domestic-type landfill, old site, no known hazardous wastes

40 Closed domestic-type landfill, recent site, no known hazardous wastes

50 Suspected small quantities of hazardous wastes

60 Known small quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

80 Known eoderata quantities of hazardous wastes

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SUUSCOWE s0
Reason for Assigned Hazardous Rating:

Metals recovery still spillage :solvents)

FACTOR MAXfIMUM
RATIG FACTOR PoSsZ it

RATIG FACTOR (0-3) MULTIPLIER SCORE SCORE

WASTE MANAGEMENT PRACTICES

Record Accuracy and

Ease of Access to Sits 3 7 21 21

Ha ardo .is wast Quantity 2 7 14 21

Total Waste Quantity 0 4 0 2

Waste ocompatibility 3 3 3

Absence of Liners or
Confining Beds 2 6

Use of teachate
Collection System 6 !9

Use of Gas
Collection systems ,A ;;A NA NA

Site Closure 3 24 :4

Subsurface flows 0 70 2

Number of Assumed Values - .-,. Out of 9 SURTOTALS .

Percentage of asumed Values _. % SUESCORES

.%=ar of Missing and Non-Applicable Values , " Out of 9 (Factor Score Divided by Maxzm-

Percentage of Missing and Non-Applicable Values - 1 Score and Multipled by 100)

Overall Numbe of Assumed Values - 4 Out of 25

Overall Percentage of Assumed 'alues - -6 OVERALL SCORE

Receptors Subscore X 0.22 plus

Pathways Subscore X 0.30 plus
waste Characteristics Subscore X 0.24 plus
Waste Manaqement Subecore x 0.-4)
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WASTE DISPOSAL SITE AND SPILL AREA

ASSESSMENT AND RATING FORM

NaM of Site S-6 Fuel Soill Area

Location Old Fuel Storage Tank 930

Owne/Operator

Comments Z 0 -- o n :eaded fuel ipxll occurred i ai-6

'FACTOR MAXLMUM
RATING FACTOR POSSIBLE

RAT:NG FACTOR :uTIPLIER SCORE SCORE

RECEPTORS

Population Within

1,000 Feet 0 4 0 12

Distance to Nearest

Drinkinq Water Well 1 i5 45 45

Distance to Reservation

Boundary 2 6 12

Land Usae/Zoning 2 3 6 9

Critical Environments 0 12 0 36

Water Quality of Nearby

Surface Water Body 3 6 is 1

Number of Assumed Valuea s 3 Out of 6 SUBTOTAIS 81 138

Percentage of Assumed Values - SUBSCORE 59

Number of Missing Values - __..Out of 6 (Factor Score Divided by Maximum
Percentage of Missing Values Score and Multiplied by 100)

PATHWAYS

Evidence of 'dater Contamination 10 i3 .0

Level of Water Contamination 15 15 45

Type of Contamination, Soil/Biota 5 15

Distance to Nearest Surface ater 4 4 1:

Depth to Groundwater 7 14 :

!let Precipitation 6

Soil Pe meability 1 6 6 is

3.droc Permeability 4 4 z

Depth to Bedrock 4 4 U

Surface Erosion 4

.4umber of Assumed Values Out of 10 SUBTOTALS 4 125

Percentage of Assumed :al'es - SUBSCORE -

ufmoer of Missing Values - 3 Out of 10 (Factor Score Divided by Maximum
Score and Multiplied .by 100)

Percentage of Missing Values -
a, M
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WASTE CHARACTERISTICS

Hazardous Rating: Judgemental raring from 30 to 100 points based on the following guidelines:

Points

33 Closed domestic-type landfill, old site, no known hazardous wastes

40 Closed doestic-type landfill, recent site, no known nazardcus wastes

so Suspected small quantities of hazardous wastes

60 Known small quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

so Known moderate quantities of hazardous wastes

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SUBSCORE 60

Reason for Assigned Hazardous Rating:

200.30) allon s$il of leaded fuel in unlined dike area. Unknown amount =ercolated into oround

Ln vicnity of Building 930.

FACTOR
RATING FACTOR POSSIBLE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

WASTE .ANAGEMENT PRACTICES

Record Accuracy and
Ease of Access to Site 7 A N-

Hazardous Waste Quantity Z 7 14

Total Waste Quantity 4

Waste Incompatibility 3

Absence of Liners or
Conflning Beds - 6 -"

Jse of Leachate
Collection System - 6 319

Use of Gas
Collection Systems NA 2 NA ;A

Site Closure 5 -.-

Subsurface ?lows

Number of Assumed Values - 3 ut of 9 SUBTOTALS

Percentage of Assumed Values - "2 . SUBSCORE

Nuner of Missing and Non-Applicable Values - 3 Out of 9 (Factor Score Divided by %taximum

Percentage of Kissing and Non-Applicable Values - Score and Multiplied by .00)

Overall Number of Assumed Values - 4 Out of .5

Overall Percentage of Assumed Values - _ OVERALL SCORE

iReceptors Subscore A 3.22 plus
Pathways Subscore X 3.30 plus
Waste Characteristics Subscore X 1.24 plus
waste 4anaqmnt subscors X 3.24)
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WASTE CHARATERISTICS

Hazardous Rating: Judgemental rating from 30 to 100 points based on the follcwinq guidelines:

Points

33 Closed domeatic-tye landfill, old site. no known hazardous wastes

40 Closed domestic-type landfil', recent site, no known hazardcus wastes

50 Suspected Small quantities of hazardous wastes

60 Known small quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

80 Known moderate quantities of hazardous wastes

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SUBSCORE 61
Reason for Assigned Hzardous Rating:

200.303 iallon szill of leaded fuel in unlined dike area. Unknown amount -ercolated Lnto groind

ln 'icni.v of .uilding 930.

FACTOR MAXIMUM
RATZMG FACTCR POSSIBLE

RATZNG FACTOR (0-3) MULTIPLIER SCORE SCORE

WASTE MANAGEMENT PRACTICES

Record Accuracy and
Ease of Access to Site 4A 7 NA 4A

Hazardous Waste QuantIty Z 7 Z4

Total aste 2uantity 3 4

Waste Incompati.bi ity - 3

Absence of Liners or
Confining Beds - 6 3. 13

Use of Leac.hate
Collection System 6 3.8

Use of Gas
Collection Systems 2 A MA

Site Cloure a N 24

Subsurface Flows 7

Number of Assumed Values o ur of 93 SUBTOTALS

Percentage of Assumed Values - SUBSCORE 5

stumber of missing and Non-Applicable Values - 3 Cut of 9 (Factor Score Ovided by M.a1n

Percentage of issing and Mon-Applicable Values - _Z Score and Multiplied by 100)

Overall %=baer of Assumed Values - 4 out of 25
Overall Percentaqe of Assumed Values - CVSERALL SCORE -.-

(Receptors Subscore X 0.22 plus
Pathways Subscore X 3.30 plus
Waste Characteristics Subscore X 0.24 plus
Waste Management Subscore X 3.24)
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KUM DISPOSAL SITE AND SPILL AREA

ASSESSMENT AND RATING FORM

Name of Site SA-3 Sladq& Soreading Area

Location Near -et -ell rest area

Owner/operator

Ccrnrenta

FACTOR MAXIMUM

RATING FACTOR POSSIBLE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

RECIPTORS

Population Within

1, 00 Feet 0 4 0 12

Distance to Nearest
Drinking Water well r5 15 45

Distance to Reservation IS :s
Bounder,

Land Use/Aoning 3

critical Environmenar 2 12 24 36

Water Quality of Nearby

Surface water Body 6 68

Zumber of Assumed Values -_ out of 6 SLTBTOTALS 
"

Percentage of Assumed Values - t SUBSCORE

Number of Missing Values - 3 Out of 6 (Factor Score Divided by Maximm

Percentage of Missing Values - 0Score and Multiplied by 100)

PATHWAYS

Evidence of Water Contamination 10

:,vel of Water Contamination

'vPe Of Contamination, SoilBLota 5 -

'Osrance to Nearest Surface water 4

:epth to Groundwater '.4

.et Precipitation 6

soil Permeability 6

Bedrock Permeablity 4 4

:epth to Bedrock 4

Surface Erosion 4

'tumber of Assumed Values - -._. :ut of 0 uSmTOTALS -

Percentage of Assumed Values - " . StUBSCORE

uner of Missing Valuee - ut of 0 Factor Score Divided by Maximum

2ercentaqGe Of missing values - - Score and .Muipled by 10)
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WASTZ CHARACTERISTICS

Hazardous Rating: Judqeental rat.ing from 30 to 103 points based on the following guidelines:

Points

30 Closed domestic-type landfill, old site, no ktnown hazardous wastes

40 Closed domest c-type landfill, recent site, no known hazardous wastes

50 Suspected small quantities of hazardous wastes

60 Known mall quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

80 Known moderate quantities of hazardous wastes

0 Suspected large quantities of hazardous wastes

100 Known large quantities of Maardous wastes

SUBSCORE 50
Reason for Assigned Hazardous Ratnq:

:'TP sludge spreading area

FACTOA AIU
RAT4 4 FACTOR POSSIBLE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

WASTE .A1AGEKENT PRACTICES

Record Accuracy and

Eace of Access to 3ite 7 14

Hazardous waste 2uantity 7 - --

Total Waste uantity 4

Waste Incompatibility 3

Acence of -.iners or
:onfininq 3edsad --

*se of .eachate
Collection system

Use of Sas
Collection systems N'A 2 N( A

Site Closure 3 a

Subsurface Flowns"

N(umber of Assumed Values - - Out of 9 SUBTOTALS ___ .

Percentage of Assumed 7alues 4 3. SUBSCORE Z:

Number of Missing and Non-Applacable Values O " ut of 9 (Factor Score Divldft by Maximum

Percentage of Missing and on-Applcable Values 'I Score and Multiplied by 100)

verall .umner of Assumed Values - -.- -Out of 25

Overall Percentage of Assumed Values m OVERALL SCORE 49

(Receptors Subscore X 0.22 plus
Pathways Subscore X 0.30 plus
waste Characteristics Subscore X 0.24 plus
4aste Manaqement Subecore X 0.24)
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WSTrZ DISPOSAL SITE ANC SPILL AREA
ASSZSSM T M RAI G T FORM

Nlame Of Site - cc "CC 3Crppe 2I

L.Ocation

flner/Cperator

F OR MAXIMM
TTG FACTOR POSILE

RATIG FACTOR (0-3) MULTIPLIER SCORE SCORE

Population Within
1,000 Feet 3 4

Distance to Nearest
DrAking water well 2 is -5 45

Distance to Reservation
Boundar 3 6 .8 13

Land Use/Zoninq 3 9

Critical Environments 12 - 26

Water Quality of Nearby
Surface Water ody 3 6 1 a

Number of Assuzed Values - 2 Out of 6 SUBTOTALS 99 :3
Percentage of Assumed Values - t SSCORZ -:

Number of Miasing Values - _.._Out of 6 (Factor Score Divided by Maximu"
Percentage of Missing Values - D Score and Multiplied by 100)

PATHWAYS

Evidence of water Contamination 3 10 0

Level of Water Contamination 0 2 4

Type of Contamination, Soil/Siota 5

Distance to Nearest Surface dater 4 .

Depth to Groundwater 7 4

Net Precipitation 2 6 0 24

Soil Permeability 6

Bedrock Permeability .4

Depth to Bedrock 4 4

Surface Erosion 3 4 2

Number of Assumed Values - 2Out if 1O SURTOTALS '5

Percentaqe of Assumed values - :_ % SUBSCORE
Number of Missing Values - D Cut of 10 Factor Score Divided by Maximum

Percentage of Missinq Values - Score and Multiplied by 100)
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WASTE CHARACTZRISTICS

Hazardous Rating: Judgemental rating from 30 to 100 points based on the followinq guidelines:

Points

30 Closed domestic-type landfill, old site, no known hazardous wastes

40 Closed domestic-type landfill, recent site, no known hazardous wastes

50 Suspected a.l quantities of hazardous wastes

60 Known emall quantities of hazardous was te

70 Suspected moderate quantities of hazardous wastes

so Known moderate quantities of hazardous wastes

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SUSCORE s
Reason for Assigned Hazardous Rating:

FACTOR
RATING FACTO POSSIBLE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

WASTE MANAGEMENT PRACT.CES

Record Accuracy and

Ease of Access to Site 7 01

Hazardous Waste Quantity 7 "1

Total Waste Quantity 0 4 2 12

aste Incompatibilit y 0 3

Absence of Liners or
Confining Beds 2 6 i2 -8

Use of Leachate
Collection System 36

Use of Gas
Collection Systems 1A 2 NA 1A

Site Closure 3 a 24 :4

Subsurface flows ) 7 2

Number of Assumed Values - _ Out of 9 SUBTOTALS 50

Percentage of Assumed Values - 2_ SUBSCORE 41

,umber of Missing and Non-Applicable Values - " Out of 9 (Factor Score Divided by Maximum

Percentage of missing and ,on-Applicable Values - 11 t Score and Multiplied by 100)

Overall Number of Assumed Values - 4 out of 25

Overall Percentage of Assumed Values - 16% OVERALL SCCRE 48

(Receptors Subscore X 0.22 plus
Pathways Subscore X 0.30 plus
Waste Characteristics Subscore X 0.24 plus
waste Management Subscore X 0.24)
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kASTZ DISPOSAL $1= AtJD -ILL AREA

ASSESSMENT AUD RATIA. &ORA

::ame of Site site S-7

Location 1arly 1970*s) East Kelly Herbicide Storace Area

:acver.-s Herbicide drums stored on wood valles

FACTOR MAXIMUM

RATING FACTOR POSSIBLE

RATI4G FACTOR (O-3) MULTIPLIER SCORE SCORE

RECEPTORS

Fopulation Within
1,000 Feet 3 4 12 1.2

ristince to Nearest
Onr "-q later Well 3 15 45 45

Distance to Reservation
Eoundary 3 6 18 18

I Use,'Zzning 2 3 6 9

Crit*.L." Environments 0 12 0 36

;.a:er Quality of Nearby

Surface Water Body 3 6 18 18

, moer of Assumed Values 0 ut of 6 SUSTOTALS 99 138

;ercentaoe of Assumed VJlae, - 0 % SUBSCORE 72

Xuz.oer of Missing Values - 0 )ut of 6 (Factor Score Divided by Maximum
Score and ultiplied by 100);ttctntsge Of Missing V41ueS - 0 6

PATqNWYS

Evidence of Water Ccntamination 0 10 0 30

e-vel of Water Contamination 0 15 0 45

Type of Contamination. soil, 2iot3 1 5 15

LIstance to Nearest Surtace .'atC 4 12

:eptn to :rCundwater 2 7 14 11

:et -recipittion 0 6 0 18

.oLI Permeability 2 6 12 18

fedroc. ?ermea&bx i:y 1 4 4 lz

=eptn to et cK 1 4 4 12

E.rface :ros.cn 0 4 0 12

,!,ber of Assumed 'Values - 1 -ut of !C -;'ETOTA.L 43

;ercentjoe of AssumLed V-Iue - 10 % -,3SC.FE

-- er o- Missing Values - 0 'ut of 3 iFac tor -core :xvided by Xaxlmum
-core and Mu4tCpl.ed 'Y 00)

(.rcartaoC of :1L51.q Va. a. - Hi
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WASTE CIARACTERISTICS

Z.osad J t and:, U. ..J s a o -c. .~o :.azarqo~s aj.t.

41 Closed l-mestic-tvpe landfill, recent si.te, no known hazardous wastes

50 Suspected small quantities of hazardous wastes

60 Known small quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

s0 Known moderate quantites of hazardous wastes

90 Suspected large quantities of hazardous wastes

l-0 Known large quantities of hazardous wastes

SUBSCORE 60
Reason for Assigned Hazardous Rating:

mall uantisj o ide s~illaoe from drum storage

FACTOR ,h=4UM
RATING FACTOR POSSIBLE

RATING FACTOR (0-3) MtLTIPLIER SCCRE SCZRE

;ASTE MANAG.,ENT PRACT:CES

Record Accuracy and
ase of Access to Site 0 - 0 21

Hazardous Waste 2uantity 0 70 21

.otai Naste ;uantity 3 4 0

..aie -ncomparibli:y 9

,. sence -;f -ners ;r
:.n~inln Beds Z 6 is

_ad if .eac a t
'J-Jection System 3 68 8

ise of ;as
3 1.cstion Systers NtA ms/A a

.'-e : ~sure 3 44

i .surface Flaws 0 0 .

S AsMei4 -ues t of 3 3UBT2T\S g450

*z-xentaue f ",j3-;md "':3 .es 22 1 SUBSC:RE if,

,. Der Df Ui ... rd . ole /alues - . Out :f ' Factor Scort DLvided by Maximum

-arcerntage f 'Ai q ia .Sccre and ultipLiea by 100)

-.,'arl !:umber )f Assumed .'aues - 4 --,t 3 5

',er~l :ercentage 34 Ada. ,Aiues - -- SCLRE 46

Foz tors 3, scc~e : .Z2 1 s
?atnwa''s SoDccrt X .20 pLs

4as,:e :harzter -st:.z HSbscore ,4 plus
Wasate naaaement "u =-ore 4 ,4)
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WAITE DzSPOSAL S1TI AMI SPILL ARBA

ASSESSNMH AND RATIZNG FOR

UAM Of Site SO-2 Sludge Drying Bad

Location

-wner/OParator

ACTOIMUMRATIG FACTOR POSSIBLE

RATING FAcRo. (0-3) MLTIPLR SCORZ SCORE

Population Within
, 000 Feet 0 4 0 12

Distance to Nearest
Drinkinq Water Well L 15 15 45

Distance to Reservation
Boundary 3 6 is

tam Use/Zoning 2 3 6

Critical Enviromencs 2 12 24 36

Water Quality of Nearby
Surface Water Body 3 6 18 18

.Vumber of Assmied Values - 3 Out of 6 SUBTOD.LS 8 1j

Percentage of Assumed Valuea - 0 % SUBSCORE S9

Number of Kissing Values - 0 Out of 6 (Factor Score Divided by Naxinue

Percentage Of missing values - 0 Score and ultiplied by 100)

PATMaYS

Evidence of Water Contamination 1 10 I0 30

Level of Water Contamination 1 15 15 45

T'no of Contamination, Soil/Biota 5

D)is-ta cS to lIearest Surface 'ater 3 4 1:

3epth to Groundwater 7

.let Precipitation 3 6 is

Soil Permeability 2 6 1 13

aedrock Permeability 1 4 2

Depth to Sedrock 4 4 1-

Surface erosion 4 0 i2

4umber of Assumed Values . __ Out of 10 SUBTOTALS -

Percentage of Assumed Values - -' SUBSCORE

lumbet of Missing Values . Out of 10 (Factor Score Divided by Maximum
Score and ultiplied by 100)

Percentage of .tissinq 7alzes - ..
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WASTE CHARACTERISTICS

Hazardous Rating: Judgemental racing from 30 to 100 points based on the following guidelines:

Points

30 Closed domestic-type landfill, old site, ao known hazardous wastes

40 Closed domestic-type landfill, recent site, no known hazardous wastes

50 Suspected small quantities of hazardous wastes

60 Known small quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

80 Known moderate quantities of hazardous wastes

90 suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

StTSSCORE 9
Reason for Assigned Hazardous Rating:

Sludge Drvin. Bed in 1940's -950's

HWCTORJ
PAT= FACTOR POSS)Z

RAT=G FPACTOR (0-3) MULTPLZER SCORE SCORE

WASTE M~AMDEwrN PRACTICES

Record Accuracy and
Ease of Access to Site 2 7 '4

Hazardous Waste Quantity 2 .4 :1

Total waste Quantity 0 4

Waste Incompatibility - 3 .-

Absenc, of Liners or
Confining Sq ds 6 --

Usa of Leachate
collection System 6

Use of Gas
Collection Systems NA01 N

Site Closure 8 16 24

Subsurface Flows 7

Nusber of Assumed Values O 2 Cut of 3 SUBTCTALS 6 44

Percentage of Assumed Values - 2 SUBSCORE ,9

4umber of Missing and 4on-Applicable Values - . Out of 9 'Factor Score Divided by M.imum

Percentaqe of Missing and NO-Applicable Values - Score and .ultiplied by 100)

Overall .auber of Assumed Values - 4 Out of 25

Overall Percentaqe of Asused Values - 16 1 OVERALL SCORE _ _

(Receptors Subscore X 0.22 plus
?athways Subecore X 3.30 plus
Waste Characteristics Subscore X 0.Z4 plus
Waste Management SabscorI X 3.24)
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WRIM DISPOSAL SITE An SPILL AMEA

ASSZSUT 9 AnS RhAT13 FORM

M of Site RD-2 Radioactive Disposal Area

Location Golf Course and New Security Hill

Owner/Operator

Coments

FACTOR MAV1ghM=
RATING FACTOR POSSIBLE

RATING FACTOR (0-3). MULTI1zpzR SCORE SCORE

RECEPTORS

Poplation Within
1.,000 Fet 0 4 0 12

Distance to Neaxest
Drinking Water Well 3 ES 45 45

Distance, to Reservation
Boundary 2 6 12 1

Len Use/Zoninq 3 6 9

Critical Environments 2 12 24 36

water QuaLity of Nearby
Surface Water Body 3 6 1 18

Humer of Assumed Values J 0 Out of 6 SBTOTLS 105 3

Percentage of Assumed Values - 0 SSCORE 76

Numter of Kissing Values - 0 Out of 6 (Factor Score Divided by Maximm

Percentage of missing Values - Score and ultiplied by 100)

PATHWAYS

Evidence of Water Contamination 1 10 0 30

Level of Water Contamination 0 i5 0 45

Type of Contamination, Soil/BiOta 0 5 3 15

Distance to Nearest Surface Water 3 4 12

Dept . to Groundwater 0 7

Net Precipitation 3 6 -8

Soil Permeability 1 6 6

Bedrock Permeability 0 4 0

Depth to Bedrock 1 44 1

Surface Erosion 3 4

Number of Assumed Values - 2 Out of 10 SUBTOTALS 0

Percentage of Assmed Values - 0 % SL'BSCORE

Number of Sissinq Values - 3 Out of 10 (Factor Score Divided by Maxmum
Score and Multiplied by 100)

Percentage of :issinq 'alues - -,
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WASTE CHAACTZRISTICS

Hazardous Ratingt: Judqemental rating from 30 to 100 points based on the fcllowinq quidelineez

Points

30 Closed domestic-type landfill, old site, no known hazardous wastes

40 Closed domestic-type landfill. recent sit*, no known hazardous wastes

so Suspected mall quantities of hazardous wastes

60 Known smal quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

go Known moderate quantite-s of hazardous wastes

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SU.SCOR5
Reason for Assigned Hazardous Rating:

Small animals with :ad iac.ivitv

FACTOR MUU(4tM
RATIG FACTOR POSSIBLE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

oASTE MANAGEMENT PRACTICES

Record Accuracy and
Ease of Access to Site 3 7 Z:

Hazardous Waste 2uantity 7

Total Waste Quantity 4

Waste :ncompatibility 3 3

Absence of Liners or
Confininq Beds - 6

Use of Leachate
collection System 3 6 13

Use of Gas
Collection Systems 3 2 15

Sits, Closure 9 S -4

Subsurface Flows 7 3

*umber of Assumed Values - , Out of 9 SUTOTALS 65 IS,

Percentage of Assumed Values = SUBSCRE

Mumbr of Missing and Non-Applicable Values - ' Out of 9 (Factor Score :ivided by Maximum

Percentaqe of Missing and Non-Applicable Values - I Score and Multiplied by 100)

.verall .st er of Assumed Values - 0Out of 25

Overall Percentaqe of Assumed Values - OVERALL SCORE 45

(Receptors Subscors X 0.22 plus
Pathways Subscore X 0.30 plus
Waste Characteristics Subscore X 0.24 plus
Waste Manaqesment Subscore X 0.24)
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WASE DzSPOSAL SzTE AM SPZL. AREA

ASS S MT AND RATING FOR4

Name of site Site D-1. Landfill (11917 - 2942)

Location

Owner/Operator________________________________________________

'lCTOR INKM
RATZNG FACTOR SZBLE

RAT G FACTO .(0-3) MULTIPLIER SCORE SCORE

Population Within
1,000 Feet 0 4

Distance to Nearest
Drinkin water Well 2 30 45

Distance to Reservation

Boundary 3 6 18 Is

Land Use/Soninq 2 3 6 9

criticale vironments 0 12 0 36

Water Quality of Nearby
Surface Water Body 3 6 1-8 18

Number of Assumed Values - 0 Out of 6 SUBro PLS "2

Percentage of Assumed Values - 0 .% sUSCORE 52

Number of 4itssizq Values - .£_Out of 6 (Factor Score Divided by Maximum

Percentaqe of Missing Values - 0 Score and Multiplied by 100)

PATHWAYS

Evidence of Water Contamination 10 0

Level of Water Contamination 2 i5

Type of Contamination, Soil/Bita 2 5 3

Distance to Nearest Surface Water 4

Depth to Groundwater 7 '4

Net Precipitation 6 0'

Soil Permeability -6 i: 2.

Bedrock Permeabillity 4 0 12

Depth to Bedrock 4 .

Surface Erosion 4 3 U

Number of Assumed Values - Out of 10 SUB'TOT& 42 195

Percentaqe of Assumed Values - _.0 St$'SSCORZ : -

Number of Mislinq Values O u cut of 10 jractor Score Divided by Maximum
Score and ultiplied by 100)

Percentaqe of Missinq Values - .

H-46



WASTE CHARACTERISTICS

Hazardous Rating: :udgemental ra-inq from 30 to 100 points Dased on the following guidelines:

Poijts

30 Closed domestic-type landfill, old site, no known hazardous wastes

40 Closed domestic-type landfill, recent site, no known hazardous wastes

so Suspected small quanti.ties of hazardous wastes

60 Known small quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

80 Known moderate quantities of hazardous wastes

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SUBSCORE 5)
Reason for Assigned Hazardous Rating:

FACTOR MEAXIMUM
RATING FACTOR POSSIALE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

WASTE MHANAGEENT PRACTICES

Record Accuracy and

Ease of Access to site 2 7 14

.Razardous Waste .uantity 3 ? -"

Total Waste 2uantity 4 4

aste :ncpatibility 3 '3

Absence of Liners or
Zonfininq Beds6

.se of :-each te - 6
Colect 3ystem 6

Us* of Gas 3
Collection Systms 2

Site Closure 0 a a :4

Subsurface Flows -7i

lumber of Assumed Values - - 2Ut of 9 SUBTOTALS i5

Percentage of Assumed Values - 22 SUBSCORE 59

uUber of Missinq and :on-Applicable ',lues - o Cut oz 9 Factor Score Divided by Maximum
Score and Multiplied by 100)

Percentaqe of Missing and mon-Applicable Values 10

verall %.afuer of Assumed Values - _ cut of 25
44

Overall Percentage of As sumed Values - "VERAL, SCORE

Receptors Subcore X 0.22 plus
Pathways Subscore X 0.30 plus
Waste Characteristics Subecore X 0.24 plus
Waste Management Subscore X 3.24)

H-47. j



IiSTE OXZZOL SX AND SIP= ARE&

A MUS A Mu Prn

Name of Site FC-. Fire Control Training Area

Location Golf Course Area

Owne/Operator

Coflents

,17CTOR MqAXIMU
PTAIO FACTOR POSSIBL

RATDXG FACTOR .(0-3).- NLIP- .IZR SCORE SCORE

RECEPTORS

Population Within
1,000 Feet 0 4 0 12

Distance to Nearest
Drininq Water Well 3 IS 45 45

Distance to Reservation
Boundary 3 6 18 18

Land Use/,oning 2 3 5 9

Critical Enviroments 2 12 24 36

water Quality of N~earby
Surface water Body 3 6 18

umber of Assumed Values - Out of 6 SO9TO LLS

Percentage of Assumed Values - 0 % SUBSCORE 30
%%=bar of Missinq Values - 0 Out of 6 (Factor Score Divided by Maximm

Pezrcentaqe of Klssinq Values * Score and Nultiplied by 100)

PATISYS

Evidence of water Contamination 0 10 0 30

Level of Water Contamination 0 15 0 45

,ype of Conta ination, Soil/Biota 3 015

Distance to Nearest Surface water 4 i2

Depth to Groundwater 3 7

4et Precipitation 3 6 18 ia

Soil Permeability 1 6 6 18

3edrock Permeability 1 4 4

Depth to Bedruck 1 4 4

Surface Erosion 0 4 3 -2

.%nber of Assumed Values - Out of 10 SUSTOTALS 44 35

Percentage of Aesued Values - C SUBSCORE

4umber of Misuiig Values - Out of 10 (Factor Score Divided by Maxiiam

Percentaqe of Missing Values - Score and Multiplied by 100)
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WASTE CHARACTERISTICS

Hazardous Rating: Judgemental rating from 30 to 100 points based on the following guidelines:

Points

30 Closed domestic-type landfill, old site, no xnown azardous wastes

40 Closed domest-c-type lardfill, recent site, no .nown razardous wastes

50 Suspected small quantities of hazardous wastes

60 Known small quantities of hazardous wastes

70 Suspected moderate quantities of hazardous waeste

s0 Known moderate quantities of ha ,rdus wastes

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SUBSCORE 50
Reason for Assigned Hazardous Rating:

Contamnated waste POL Used for Fire Trainina

FACTOR MAXD4UM
RATfIN FACTOR POSSIBLE

RATING FACTOR (0-3) MULTIPLIER SCORE qCCRE

WSTE MANAGEMEHT PRACTZCrs

Record Accuracy and
Ease of Access to Sit. 7 3

Hazardous Waste Quant.ty 0 70

Total Waste Quantity 0 4 0

Waste Incompatibility 0 3 0 3

Absence of Liners or
Confining Beds 26

Use of Leachate
Collection System 3 6 1 -3

Use of Gas
Collection Systeas NA 2 NA NA

SAit Closure 8 3 4

Subsurface Flows 3 7 0 -.

Number of Assumed Values - ,_ Out of 9 SUBTOTALS 38 144

Percentaqe of Assumed Values N _ _ SUSCORE 26

Number of Missing and Non-Applicable Values - " _ Out of 9 (Factor Score Divided by 4ax4i-
Percentage of Missing and Non-Applicable Values -Score and Multiplied by 100)

Overall Number of Assumed Values - o Out of 25

Overall Percentaqe of Assumed Values O CVERALL SCORE -_ _

(Receptors Subscore X 0.22 plus
Pathways Subecore X 0.30 plus
Waste Characteristics Subscors X 0.24 plus
Waste Manaqeent Subecore X 0.24)

H-49



inU NSIINAL SZT AND Su , rM

FC-2 Fire Control Tra ning Area

Location Near Sludge Holding Lagoon

Owner/Operator

Ccuments

,FACTOR )MX""
RILNG FACTOR POSSIBLE

PAT=1 FACTOR • (0-3). ILTIPLM SCOR SCORS

Population Within
1,000 Feet 0 4 0 12

Distance to Nearest
Drinking water well 1 Is 15 45

Distance to Reservation
Boundary 3 6 18 18

Land Usa/zoning 2 3 6 9

Critical EnviromeIts 2 12 24 36

Water Quality of Nearby
Surface Water Body 3 6 is 18

Number of Assumed Values - Out of 6 SUITOTRLS 81 138

Percentage of Assumed Values - 0 % SUBSCORE 59

Number of Missing Values - 0Out of 6 (Factor Score Divided by Mex'--

Percentage of Xising Values - Score and Multiplied by 100)

PAIS.YS

Fvidence of Water Containation 0 10 0 30

Level of 'ter Contamination 0 15 3 45

Type of Contamination, Soil/Siota 2S 10 15

Distance to Nearest Surface Water 3 4

Depth to Groundwater 1 7 21

Net Precipitation 3 6 0 18

Soil Permabiity z 6 12 18

Bedrock Permebility 1 4 4

Depth to 3edrock 1 4 4 11

Surface Erosion 0 4 012

Number of Assumed ValuSs - __. Out of 10 SUBTOALS 49 195

percentaqe of Assumed Values - 20 1 SUBCOREL

Numoer of Kissing Values - 0 Out of 10 (Factor Score Divided by Maximum

Percentage of Missnq Values -Score 
and Multiplied by 100)
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WASTE CRACTUISTICS

Hazardous Ratings Judgesmntal rating from 30 to 100 points based on the following guidelines:

points

30 Closed domestic-type landfill, old site, no known hazardous wastes

40 Closed domestic-type landfill, recent site. no known hazardous wastes

so Suspected small quantities of hazardous wastes

60 Known suall quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

80 Known moderate quantities of hazardous wastes
90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SUBSCORB so

Reason for Assigned -a rdous Ratings
Contaminated Waste pOL

FACTOR MAXIMUM
RATING FACTOR POSSIBLE

RATI=K FAM R (0-3) ILTTPLIR SCORE SCORE

WASTE MAN&GUIN! PRACTICES

Record Accuracy and
Ease of Access to Site 0 7 0 21

Hazardous Waste Quantity 0 7 0 21

Total Waste Quantity 0 4 2 12

Waste Incompatibility 3

Absence of Liners or
Confining Beds 2 6

Use of Leachate
Collection System 3 6 is -3

Use of Gas
Collection System NA 2 %A 4h

Sits Closure 3 8 :4 24

Subsurface ?lows 7 , 21

54 150
Nusber Of Assumed Values - o Out of 9 SUBTOTALS

Percentage of Assumed Values 2 .2 1 SOUSCORE :6
Nusber of M4issinq and Son-pplicable Values - Out Of 0 (Factor Score Divided by maximum

Percentage of Missing and Non-Applicable Values - :I Is Score and Multiplied by 100)

Overall Musber of Assumed Values - 4 Out of 25
Overall Percentage of Assumed Values - :6 OVERALL SCORE 41

Receptors Subscora X 0.22 plus
Pathways Subscore X 0.30 plus
Waste Characteristics Subscors, X 0.24 plus
Waste Manaqement Subscore X 0.24)
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WASTE DISPOSAL SITE AMD SPILL AM

ASSESSMNT AND RATING FORK

Hame of Site RD-1 Radioact,.ve Disposal Area

Locatin GoIf c-arS A,-jaw" T-n -.

Owner/Operator

Cmments _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

PATIM PCTOR POSSIBLE
3ATrA FACTOR (0-3) MULTIPLIER SCORE SCORE

RECEPT'ORS

Population Within a 12
1, 000 Feet

Distance to Nearest
Drinking Water Well 3 15 45 45

Distance to Reservation
Sadarv 2 6 12 -I

Land Use/Zoning 2 3 6 9

Critical Environment 2 12 24 36

Water Quality of Nearby
Surface Water Body 3 is is

Number of Assumed Values - 0 Out of 6 SUTIOTALS 105 136

Percentage of Assumed Values - 0 % SUUSCOI

Number of Missinq Values - 0 Out of 6 (Factor Score Divided by Maximum

Percentaqe of missing Values - 0 % Score and Multiplied by 100)

PATUAYI

Evidence of Watar Contamination 0 10 3

LAve of Water Contamination 0 10 3 45

Type of Contamination. Sail/Dicta 0 50 is

Distance to Heardt Surface Water 3 4 12 12

Depth to Groundwater 0 7 0

Net Precipitation 3 6 18 18

Soil Permeability 2 6 12 18

Bedrock Permeability 0 3 2

Depth to Bedrock 4 4 12

Surface Erosion 0 4 0 12

Number of Assumed Values 2 Out of 10 SUBTOTALS 46 195

Percentage of Assumed Values - o SUBICOAB

Number of Kissing Values - 0 Out of 10 (Factor Score Divided by Maximm

Percentage of Missing Values - 6 Score and Multiplied by 100)
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WASTE CHARACTERISTICS

Hazardous Rating: Judgemental rating from 30 to 100 points based on the followinq guidelines:

Points

30 Closed domestic-type landfill, old site, no known hazardous wastes

40 Closed domestic-type landfll, recent site, no known hazardous wastes

so Suspected small quantities of hazardous wasts

60 Known small quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

so Known moderate quantities of hazardous wastes

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SUBSCORE _ 0

Reason for Assigned Hazardous Rating:

Disposal of watch dials and misc. small radioactive materials

FACTOR MAXIMUM
RATING FACTOR POSSIBLE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

WASTE MANAGM42tT PRACTICES

Record Accuracy and
Ease of Access to Sits 7

Hazardous waste *,uantity 7

Total Waste Quantity 4 Z

Waste :ncompatibli7ty 3 ?

Absence of Liners or
Confining Beds 6 -1

Use of Leachate
Collection System 6

Use of Gas
Collection System ';A 2 3A tZA

Site Closure - 3 4

Subsurface Flows 7 -i

Nusber of Assumed Values o - Out of 9 SUBTOTALS -6 4

Percentage of Assumed Values * 3 SUBSCORZ

Number of Missing and Non-Applicable Values I _ Out of 3 (Factor Score Divided by Maximum

Percentaqe of Missing and Non-Applicable Values - .. . Score and Multiplied by 100)

Overall Number of Assumed Values -* Out of 25

Overall Percentage of Assumed Values * 1 OVERALL SCORE 40

(Receptors Subscore X 0.22 plus

Pathways Subecore X 0.30 plus
Waste Chsracteristics Subscore X 0.24 plus
Waste management Subscors X 0.24)
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W.BTZ DISPOSAL SITS AMD SPILL AMZA

ASSSSEMT AND RArIG FORK

Name of Site 53 Maintenance Storaqe

Location Near First Street

Owner/Operator

Comment.s

TM FACTOR POSSL
1ATIN2 FA'TOR (0-3) NOLIW.LI SCORE SCORE

Population Within
1,000 Feet 0 4 0 12

ttlme1o Nlearest.
Distance IRNarsOrinking Water Well 15is 45

Distance o Raesrvatiaon 8 i

lound!az

Land Use/Zoning 2 6 9

Critical Environments 0 12 0 36

Water uality of Nearby 3 is Is

Surface water body 6

Number of Assumed Values - 0 Out of 6 SUBTOTALS 57 138

Percen aqe of Ammed Values - 0 0 SUSBCORZ 41

Number of Kissinq Values - 0 out of 6 (Factor Score Divided by Kawl
u
mn

percentaqe of missing values - 0 • Score and tultipLied by 100)

PAT AYS

Evidence of Water Contamination ,0

Level of Water Contamination 0 15 I

Type of Contmination, $oil/Siota 1 5 S 15

Distance to Nearest Surface Water 2 4 8 12

Depth to Groundwater 2 7 14 21

let P-ecipitation 6 18

Soail Permebi1ty 1 6 6 15

Bedrock Permeability 1 4 4 12

Depth to Bedrock 1 4 4 12

Surface Erosion 4 a

Nus ,e of Aseumed Values * _ Out of 10 SUITOTALS 41 195

Percentaqe of Assumed Values - th a SUBSCORZ IZ

l~uer of Missinq Value# - o ut of 10 (ract r Score Divided by Nazisfm

Percentage of missing Values - 0 Score end ultplied by 1001
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WASTt CHARACTERISTICS

Kazardous Rating: Judqemental rating from 30 to 100 points based on the foliowing gdellnes%

Points

30 Closed domestic-type Landfil, old site, no known hazardous wastes

40 Closed domsatic-type landfill, recent site, no known hazardous wastes

50 Suspected small Vantities of hazardous we ates

60 Known sal quantities of hazardous wastes

70 Suspected Ierate quAtlties of hazardous wastes

80 Known moderate quant ties of hazardous wastes

90 Suspected large quantities of hazardous waste.

100 Known larg. quantities of hazardous wastes

SUISCORZ 80

Reason for Assigned Hazardous Rating:
Storage Facility for Hazardous Raw Materials - Spill Area

FACTOR MAXZWS4
RATING FACTOR POSSIBLE

RATING FACTOR (0-3 MULTIPLER SCORE SCORE

WASTE MANAGEMENT PRACTICES

Record Accuracy andS~ase of ACCESS to0SiteO 2 7

Hazardous Waste '.uantity 7 21

Total Waste Quantity 4

Waste IncopibilitX 3

Absence of Liners or
Confining Seds 6

,ise of Leachate
Collection System 6

Us. of Gas 4A :A "'A

Collection System 2

Sits C2losure NA 8 AA

Subsurface Flows 0 7 2 -.

Number of Assumed Values - _ Out of 9 SUBTOTALS

Percentage of Assumed Values Z2 % SUBSCORE

Number of Missinq and Mon-Applicable Vlues Z Out of 9 (Factor Score DlvAdod by maximum

Percentage of Missing and 4on-Applicable Values - 22 . Score and ult1plied by '00)

Overall Number of Assumed Values . 4 Out of 25
Overall Percentaqe of Assumed Values - 16 OVERALL SCORE 38

iReceptors Subscore X 0.22 plus

Pathways Sabscoro X 0.30 plus
waste Characteristics -ubecore 9 0.24 plus
Waste Management Subscore X 0.24)
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APPENDIX I

GLOSSARY OF TERMINOLOGY AND ABBREVIATIONS

Acft Maint: Aircraft Maintenance

DE: Directorate of Civil Engineering

DEEVE: Environmental Protection Planning Section

DEEVN: Natural Resources Planning Section

PA: Public Affairs Office

SGPE: Bioenvironmental Engineering Services

AF: Air Force

AFB: Air Force Base

AFFF: Fire Control Agent

AFLC: Air Force Logistics Comand

AFR: Air Force Regulation

AFSC: Air Force Systems Comuand

AG: Adjutant General

AGE: Aerospace Ground Equipment

ALLUVIUM: Unconsolidated sediments deposited in relatively recent
geologic time by the action of running water

ARGILLACEOUS: Composed of clay minerals or clay-sized particles

ARTESIAN: Ground water contained under hydrostatic pressure

AQUICLUDE: Poorly permeable formation that impedes ground-water
movement and does not yield water to a well or spring

ARENACEOUS: Sand-bearing or sandy; containing sand-sized particles

AQUIFER: A geologic formation, group of formations, or part of a
formation that is capable of yeilding water to a well or spring

AVGAS: Aviation Gasoline
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BALCONES ESCARPMENT: The long, relatively continuous steeply sloping
geomorphological feature formed by faulting that separates the Edwards
Plateau (north) from the West Gulf Coastal Plain (south). The Edwards
Plateau forms the upper escarpment surface, while the Coastal Plain
defines the lower escarpment limits

BIOACCUMULATE: Tendency of elements or compounds to accumulate or build
up in the tissues of living organisms when they are exposed to these
elements in their environments, e.g., heavy metals

CERCLA: Comprehensive Environmental Response, Compensation and
Liability Act

CES: Civil Engineering Squadron

CHERTY: A precipitated cryptocrystalline silicate rock material.
Occurs chiefly as nodules or concretions within a host rock

CLOSURE: The completion of a set of rigidly defined functions for a
hazardous waste facility no longer in operation

COD: Chemical Oxygen Demand, a measure of the amount of oxygen required
to oxidize organic and oxidizable inorganic compounds in water

CONFINED AQUIFER: An aquifer bounded above and below by impermeable
beds or by beds of distinctly lower permeability than that of the
aquifer itself

CONTAMINATION: The degradation of natural water quality to the extent
that its usefulness is impaired; there is no implication of any specific

limits since the degree of permissible contamination depends upon the
intended end use or uses of the water

D: Disposal site

DDT: 1,1,1 - Trichloro - 2,2,-bis (p-chlorophenyl) - ethane; a
pesticide

ODD: 2,2 - bis-(p-Chlorophenyl)- 1,1-dichloro-ethane; a degradation
product of DDT.

DOE: 1,1 - dichloro - 2,2-bis (p-Chlorophenyl)ethylene; a degradation
product of DDT.

DISPOSAL FACILITY: A facility or part of a facility at which hazardous
waste is intentionally placed into or on land or water, and at which
waste will remain after closure

DISPOSAL OF HAZARDOUS WASTE: The discharge, deposit, injection,
dumping, spilling, or placing of any hazardous waste into or on land or
water so that such waste or any constituent thereof may enter the
environment or be emitted into the air or discharged into any waters,
including ground water
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D.O.: Dissolved Oxygen

DOD: Department of Defense

DOWNGRADIENT: In the direction of lower hydraulic head; the direction
in which ground water flows

DPDO: Defense Property Disposal Office - Responsible for the disposal
of excess government equipment, including office equipment, vehicles,
electronic equipment and hazardous materials.

DUMP: An uncovered land disposal site where solid and/or liquid wastes
are deposited with little or no regard for pollution control or
aesthetics; dumps are susceptible to open burning and are exposed to the
elements, disease, vectors and scavengers

EFFLUENT: A liquid waste discharge from a manufacturing or treatment
process, in its natural state, or partially or completely treated, that
discharges into the environment

EOD: Explosive Ordnance Detachment

EPA: Environmental Protection Agency

EROSION: The wearing away of land surface by wind or water

ES: Engineering-Science, Inc.

FACILITY: Any land and appurtenances thereon and thereto used for the
treatment, storage and/or disposal of hazardous wastes

FCT: Fire Control Training

FLOOD PLAIN: The lowland and relatively flat areas adjoining inland and
coastal areas of the mainland and off-shore islands, including, at a
minimum, areas subject to a one percent or greater chance of flooding in

any given year

FLOW PATH: The direction or movement of ground water and any
contaminants that may be contained therein, as governed principally by
the hydraulic gradient

GYPSEOUS: Containing the mineral gypsum

GROUND WATER: Water beneath the land surface in the saturated zone that
is under atmospheric or artesian pressure

GROUND-WATER RESERVOIR: The earth materials and the intervening open
spaces that contain ground water

HALF-LIFE: The time required for half the atoms present in radioactive
substance to disintegrate
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HARDFILL: Disposal sites receiving construction debris, wood,
miscellaneous spoil material

HAZARDOUS MATERIAL: A material defined as hazardous under RCRA or
CERCLA

HAZARDOUS WASTE: A solid waste, or combination of solid wastes, which
because of its quantity, concentration, or physical, chemical or
infectious characteristics may cause or significantly contribute to an
increase in mortality or an increase in serious, irreversible, or
incapacitating reversible illness; or pose a substantial present or
potential hazard to human health or the environment when improperly
treated, stored, transported, or disposed of, or otherwise managed

HAZARDOUS WASTE GENERATION: The act or process of producing a hazardous
waste

HEAVY METALS: Metallic elements, including the transition series, which
include many elements required for plant and animal nutrition in trace
concentrations but which become toxic at higher concentrations

HERBICIDE ORANGE: 50/50 mixture of 2,4-D (2,4 dichlorophenoxyacetic
acid) and 2,4,5-T (2,4,5 - Trichlorophenoxyacetic acid)

HQ: Headquarters

HWMF: Hazardous Waste Management Facility

HYDROCHEMICAL PROPERTIES: The physical and chemical characteristics of
a pollutant that govern its mobility in the ground-water system

INCOMPATIBLE WASTE: A waste unsuitable for commingling with another
waste or material because the commingling might result in generation of
extreme heat or pressure, explosion or violent reaction, fire, formation
of substances which are shock sensitive, friction sensitive, or
otherwise have the potential for reacting violently, formation of toxic
dusts, mists, fumes, and gases, volatilization of ignitable or toxic
chemicals due to heat generation in such a manner that the likelihood of
contamination of ground water or escape of the substance into the
environment is increased, any other reaction which might result in not
meeting the Air, Human Health, and Environmental Standard

INFILTRATION: The flow of liquid through pores or small openings

IRP: Installation Restoration Program

ISOTOPE: Two or more species of atoms of the same chemical element,
with the same atomic number and place in the periodic table, and nearly
identical chemical properties, but with different atomic mass numbers
and different physical properties; an example may be the radioactive
isotope - Carbon (12) and Carbon-14

kg: Kilogram
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km: Kilometer

LEACHATE: A solution resulting from the separation or dissolving of

soluble or particulate constituents from solid waste or other man-placed
medium by percolation of water

LEACHING: The process by which soluble materials in the soil, such as
nutrients, pesticide chemicals or contaminants, are washed into a lower

layer of soil or are dissolved and carried away by water

LINER: A continous layer of natural or man-made materials beneath or on
the sides of a surface impoundment, landfill, or landfill cell which
restricts the downward or lateral escape of hazardous waste, hazardous
waste constituents or leachate

mg/l: Milligrams per liter

mil: 0.001 inch

ml: Milliliter

mm: Millimeter

MGD: Million gallons per day

MOA: Military Operating Area

MONITORING WELL: A well used to measure ground-water levels and to
obtain samples

MSL: Mean Sea Level

NRC: Nuclear Regulatory Commission

ODCB: Orthodichlorobenzene

ORGANIC: Being, containing or relating to carbon compounds, especially
in which hydrogen is attached to carbon

PCB: Polychlorinated Biphenyls are highly toxic to aquatic life; they
persist in the environment for long periods and are biologically
accumulative

PERCOLATION: Movement of moisture by gravity or hydrostatic pressure
through interstices of unsaturated rock or soil

P0-680: Cleaning solvent

pH: Negative logarithm of hydrogen ion concentration

PL: Public Law

POL: Petroleum, Oils and Lubricants

1-5



POLLUTANT: Any introduced gas, liquid or solid that makes a resource

unfit for a specific purpose

RCRA: Resource Conservation and Recovery Act

RECHARGE AREA: An area in which water is absorbed that eventually
reaches the zone of saturation in one or more aquifers

RECHARGE: The addition of water to the ground-water system by natural
or artificial processes

RD: Radioactive disposal site

SANITARY LANDFILL: A land disposal site using an engineered method of
disposing solid wastes on land in a way that minimizes enviromental
hazards

SATURATED ZONE: That part of the earth's crust in which all voids are
filled with water

SD: Sludge drying bed

SDA: Sludge drying area

SLUDGE: The solid residue resulting from a manufacturing or wastewater
treatment process which also produces a liquid stream

SOLID WASTE: Any garbage, refuse, or sludge from a waste treatment
plant, water suply treatment, or air pollution control facility and
other discarded material, including solid, liquid, semi-solid, or
contained gaseous material resulting from industrial, commercial,
mining, or agricultural operations and from community activities, but
does not include solid or dissolved materials in domestic sewage; solid
or dissolved materials in irrigation return flows; industrial discharges
which are point source subject to permits under Section 402 of the
Federal Water Pollution Control Act, as amended (86 USC 880); or source,
special nuclear, or by-product material as defined by the Atomic Energy
Act of 1954 (68 USC 923)

SPILL: Any unplanned release or discharge of a hazardous waste onto or
into the air, land, or water

STORAGE OF HAZARDOUS WASTE: Containment, either on a temporary basis or
for a period of years, in such a manner as not to constitute disposal of
such hazardous waste

S: Storage site

TAC: Tactical Air Command

TCCD: Tetrachlorodibenzo-P-Dioxin

TOXICITY: The ability of a material to produce injury or disease upon
exposure, ingestion, inhalation, or assimilation by a living organism

1-6
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TRANSMISSIVITY: The rate at which water is transmitted through a unit
width under a unit hydraulic gradient

TREATMENT OF HAZARDOUS WASTE: Any method, technique, or process
including neutralization designed to change the physical, chemical, or
biological character or composition of any hazardous waste so as to
neutralize the waste or so as to render the waste nonhazardous

TS: Test Site

pg/l: Micrograms per liter

USAF: United States Air Force

WATER TABLE: Surface of a body of unconfined ground water at which the
pressure is equal to that of the atmosphere

WL: Waste Lagoon
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USAF INSTALLATION RESTORATION PROGRAM

HAZARD ASSESSMENT RATING METHODOLOGY

BACKGROUND

The Department of Defense (DOD) has established a comprehensive

program to identify, evaluate, and control problems associated with past

disposal practices at DOD facilities. One of the actions required under

this program is to:

Odevelop and maintain a priority listing of con-
taminated installations and facilities for remedial
action baied on potential hazard to public health,
welfare, and environmental impacts.* (Reference:
DEQPPL 81-5, 11 December 1981).

Accordingly, the United States Air Force (USAF) has sought to establish

a system to set priorities for taking further actions at sites based

upon information gathered during the Records Search phase of its

Installation Restoration Program (IRP).

The first site rating model was developed in June 1981 at a meeting

with representatives from USAF Occupational Environmental Health

Laboratory (OEML), Air Force Engineering Services Center (AFESC),

Engineering-Science (ES) and CH2 M Hill. The basis for this model was a

system developed for EPA by JIM Associates of McLean, Virginia. The JIM

model was modified to meet Air Force needs.

After using this model for 6 months at over 20 Air Force installa-

tions, certain inadequacies became apparent. Therefore, on January 26

and 27, 1982, representatives of USAF ORML, AFESC, various major com-

mands, Engineering Science, and CH2P Hill met to address the inade-

quacies. The result of the meeting was a new site rating model designed

to present a better picture of the hazards posed by sites at Air Force

installations. The new rating model described in this presentation is

referred to as the Hazard Assessment Rating Methodology.
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PURPOSE

The purpose of the site rating model is to provide a relative

ranking of sites of suspected contamination frcm hazardous substances.

This model will assist the Air Force in setting priorities for follow-on

site investigations and confirmation work under Phase II of IRP.

This rating system is used only after it has been determined that

(1) potential for contamination exists (hazardous wastes present in

sufficient quantity), and (2) potential for migration exists. A site

can be deleted from consideration for rating on either basis.

DESCRIPTION OF MODEL

Like the other hazardous waste site ranking models, the U.S. Air

Force's site rating model uses a scoring system to rank sites for

priority attention. Bowever, in developing this model, the designers

incorporated some special features to meet specific DOD program needs.

The model uses data readily obtained during the Record Search

portion (Phase 1) of the IRP. Scoring judgments and computations are

easily made. In assessing the hazards at a given site, the model

develops a score based on the most likely routes of contamination and

the worst hazards at the site. Sites are given low scores only if there

are clearly no hazards at the site. This approach meshes well with the

policy for evaluating and setting restrictions on excess DOD properties.

As with the previous model, this model considers four aspects of

the hazard posed by a specific site: the possible receptors of the

contamination, the waste and its characteristics, potential pathways for

waste contaminant migration, and any efforts to contain the contami-

nants. Each of these categories contains a number of rating factors

that are used in the overall hazard rating.

The receptors category rating is calculated by scoring each factor,

multiplying by a factor weighting constant and adding the weighted

scores to obtain a total category score.
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The pathways category rating is based on evidence of contaminant

migration or an evaluation of the highest potential (worst case) for

contaminant migration along one of three pathways. If evidence of

contaminant migration exists, the category is given a subscore of 80 to

100 points. For indirect evidence, 80 points are assigned and for

direct evidence 100 points are assigned. If no evidence is found, the

highest score among three possible routes is used. These routes are

surface water migration, flooding, and ground-water migration. Evalua-

tion of each route involves factors associated with the particular mi-

gration route. The three pathways are evaluated and the highest score

among all four of the potential scores is used.

The waste characteristics category is scored in three steps.

First, a point rating is assigned based on an assessment of the waste

quantity and the hazard (worst case) associated with the site. The

level of confidence in the information is also factored into the as-

sessment. Next, the score is multiplied by a waste persistence factor,

which acts to reduce the score if the waste is not very persistent.

Finally, the score is further modified by the physical state of the

waste. Liquid wastes receive the maximum score, while scores for

sludges and solids are reduced.
The scores for each of the three categories are then added to-

gether and normalized to a maximum possible score of 100. Then the
waste management practice category is scored. Sites at which there is

no containment are not reduced in score. Scores for sites with limited

containment can be reduced by 5 percent. If a site is contained and

well managed, its score can be reduced by 90 percent. The final site

score is calculated by applying the waste management practices category

factor to the sum of the scores for the other three categories.

-3-
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FIGURE 2

HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page I of 2

LRECEPTORS
sin am By

Ratiang racto Possible
Rat n Vacto, (0-3) Multiplier Score $cScoreA ecuatin wthio00foot -of,, sit 4

C. Utnd ae/oni or wiI il ra ius 3J-,o ae

0. Dae t r eeret rfecn vabx _

donsren of sile radius of sit*-_To

t. Population served by qrouaed-vater supply
within 3 ales of site 6 _ _

Subtota .s

Receptors sbce (100 factor score subtatal/maximm smace subtotal)

IL WASTE CHARACTERISTICS

A. Select th. factor score based OR the estimated quantity, the degree of hazard, and the confidence Ievel of
the information.

1. WaSte quantity (S - small, K - Tmodiu, L a lacre)

2. Confidence level (C - confirmed, S - suspected)

3. Hazard rating (M - high, K " sodium, L a low)

?actoc Subacore & (from 20 to 100 based on factor score matriLx)

3. apply persistence factor
Pactoc subacore A I Persistence factor a Subocore a

X

C. Apply physical. State 3alti pOCe

Subicore a I 2hysical state 4altiplier a Waste Characteristics Sub cote

__ __ _ I _ __ _

II .. .. • . .. . .+I . . . . . . . . lll - li .. .. . I . . . .. . . .. . .. .. II I I T+ 11 . .. ....-5 -. . .



FIGURE 2 (Continued)
paqe 2 of 2

IL PATHWAYS
Vateot aian
tating factor Possible

Ratine PVctor (0-3) %Wltivli*C Scott Score

A. U there Ls evtence of migration of hazardous comutminants, 8saiq mim= factor nMbeco. Of 100 points for
4irect evidence or 80 poLnt for Udicect evidence. I direo t eviden exnsts then pcoceed to C. Z! no
evidane at indirect eviAenm emisat * roceed to a.

S.*eaote-

a. Rate the migration potential. fb 3 potentil pathwayst sufae water migration, flooding, and gbound-wtec
migratiom. Select the Ubeat rating, d proceed to C.

1. Surface water figration

oistance to nearest. surace water I_ _&

Not orncibitation ______ 6___________

Surface esomion ..... _ _

sur face Doeability 6 _____ ___________

Rainfall intensity e ____________

Subtotals

Subscore (100 X factor acorn subtotal/sma.mm acorn subtotal)

2. Ploodina

Subeocr (100 z factor acore/3)

3. ound-vate migration

" to around water -_

Not ateciitaion 6 _____ _____

Soil Domeiu.tv_________________ _____

Subsurface flowsn_________________

Direct accesa to ground water ___________

SubtOtalS

SubSCOre, (100 X factor scoe aubttal/aAXiXU SCOre subtotal)

C. ELqhest pctnway subcco.

Intat the highest mascot. vaLum team A. 1-?, 9-2 or 2-3 abowe.

Pathways Subscoce

IV. WASTE MANAGEMENT PRAC11CES

A. average the thnee, oubscores for receptors, waste characteristics, and pathways.

wate Charater istics
Pathways _____

Total-______ divided by 3 _____

(kosa total Scott

3. Apply !actor foe waste containment Eron waste management practices

Gros Total Set X wate Maaement Practices Factor *Viral Score
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APPENDIX L

HAZARD ASSESSMENT RATING METHODOLOGY FORMS

KELLY AIR FORCE BASE



.HAZARD ASSESSMENT RATING METHODOLOGY SCORES

kELLY AIR FORCE BASE

Site HARM Score Page No.

1. CS-i (Combined Site, Landfills D-3,D-4,D-5,D-6, 83 L-1
D-7)

2. Site 0-4 Landfill 83 L-3

3. Site D-3 Landfill 83 L-5

4. Site D-3 Landfill 75 L-7

5. E-3 Oil Evaporation Pits 72 L-9

6. E-1 Chemical Evaporation Pit 69 L-11

7. S-4 Fuel Spill Area 67 L-13

8. Site D-2 Landfill 67 L-15

9. Site D-7 Landfill 63 L-17

10. SA-2 Sludge Spreading Area 58 L-19

11. S-1 DPDO Storage Area 58 L-21

12. IS-I Still Spill Area 57 L-23

13. Site D-6 Landfill 57 L-25

14. E-2 oil Evaporation Pit 53 L-27

15. S-2 DPO Storage 51 L-29

16. Site S-7 51 L-31

17. S-6 Fuel Spill Area 49 L-33

IS. FC-l Fire Control Training Area 49 L-35

19. RD-2 Radioactive Disposal Area 48 L-37

20. FC-2 Fire Control Training Area 47 L-39

21. SA-l Sludge Spreading Area 45 L-41

22. S-3 Maintenance Storage 42 L-43

23. SD-2 Sludge Drying Bed 41 L-45

24. SA-3 Sludge Spreading Area 41 L--47

25. SA-4 Sludge Spreading Area 40 L-49

26. Site 0-1 Landfill 36 L-51

27. D-I ?adioactive Disposal Area 5 L-53



C C,

C 4 0 M 4 a

c a

- C0

I'D 'A i A

f. .0

00
41.

E -

go Ma c-0 0r - o a

-06 44 4

CJ24o

cn
tr bi o



HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page I of 2

NAM O SmTZ CS-1 (Combined Site, Landfills D-3, D-4, D-5, D-6, D-7)
LOCATION Leon Creek Area
DATE O C TION OR O 1945 to 1970

oW /WOx,'Ow Kelly AFB
CON10TS/0 RIMOt Each site is closed an' Coverea witi. Several Feet Of Earth

SITR PA ST By-~

L RECEPTORS
Farter Mau imm
Rating Factoe Possible

.. ting Factor (0-3) MuLtiplier Scre Score

A. Population within 1,000 feet of site 0 4 0 12

S. Distance to nearest well 3 10 30 30

C. Land use/zoning within 1 mil.e radius 2 3______ 6 9

0. Distance to reaervation.bounday 3 6 18 18

E. Critical environments within I mile radius of site 2 10 20 30

P. "4ater quality of nearest surface water bodV 3 , 618 18

G. Ground vater use of uppermost aquifer 0 9 0 27

.i. Population served by surface water suppiy 00 i
within 3 miles dovnstream of site 6 ____ ______

1. Population served by ground-water supply 3 18 18
within 3 miles of site 6 I

sbotl& 110 180

Receptors subscore (100 X factor score subtotal/maximum score subtotal) 61

IL WASTE CHARACTERISTICS

A. Select the factor acore based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Waste quantity (S - small. N1 - medium, L a large) L

.Confidence evel C - confirmed, S - suspected) C

3. zard rating M - high, X - sedium, L low) H

100
Factor Subscote A (from 20 to 100 based on factor score matrix)

3. APPlY Persistence factor

Factor Subsao A X Persistence ?actor - Subaoe 9

100 x 1.0 1 100

C. Apply Physical state multiplier

Subacore 3 I Physical State 4ultipliec - vasts Catacteristics Sub re

100 x 1.0 1 100



Page 2 of 2

I. PATHWAYS
]factor maxisu
Rating Factor Possible

Rating tactor (0-3) Multiplier Score Score

A. f there L evidence of migration of hazardous contaminants. a@sign maxmum factor ubscore of 100 points for
4tect evidence or 0 points for indirect evidence. if direct evidene exists then proceed to C. If no
evidence or inditect evidence exists. proceed to D.

a. Rae te migration potential for 3 potetial pathways urface water migration, flooding, and ground-water
migration. Select te highest datinga atd proeed to C.

1. Surface water migration

Dista"e to nerest -a-fce water 3 a 24 j 24

Net precipitation 0 6 0 j 18

Surface erosion 0 8 0 24

Surface ermebili 1 6 6 is

Rainfall intensity 3 e 24 24

Subtotals 54 io8

Subsoore (100 Z factor scoce subto ol/saxinm ace subtotal) 50

2. Flooding 3 1 1 3 3

Subsoct (100 a factor score/3)

3. Ground-water migration
Depth to ground water 2 3 6 24

l~et precipitation _______

Soil permeabilit 2 8 16 24

Subsurface flow 2 16 24

direct access to ground water 0 t 0 2o4

Subtotal* 41 1

Subscore 7100 x factor score subtotal/maxim= score subtotal) 42

C. Hlighest pathway subacore.

Ztr toe hiqhest subscore value from h, 5-I 3-2 or 3-3 above.

Pathways Subecore, in

IV. WASTE MANAGEMENT PRAGTICES

A. Average the three subscoges for receptors, waste characteristics, tnd pathways.

Receptors 61
Waste Characteristics
Pathways

Total 261 divided by 3 87
Gross Total Score

a. Apply factor for weate containment fro waste management practices

Gross Total Scote X Waste Management ?tactices fector - Final Score
87 .95

_.-_

_ _ _ _ _ _ _ _ * I



HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page I of 2

01r SITE Site D-4 Landfill

LOCATIO North of Leon Creek

OATZ OF OPATIO OR OcccUwacz 1954 to 1958

oNzoPUATO" Kirkland AFB

OcwMTs/mScRIPToI Closed, Earth Cover

L RECEPTORS
Factor Nasimus
Rtig Factor Possible

Ratinq Factor (0-3) ltilier Score Scote

A. Pomulation within 1,000 fet of site 0 4 0 12

a. Distance to nearest wall, 3 10 30 30

C. Land use/toninq within I mile radius 2 3 6 9

o. Distance to reservation boundary 3 6 18 18

E. Critical environments within I mile radios of site 2 to 20 30

F. Water quality of nearest surface watr body 3 6 18 is

G. Ground water use of uppersos1t aquifet 0 9 0 27

a. rowlation served by surface water sumly 0 0 18
within 3 miles do,,streax of site 6

I. Population served by ground-water supply
-,ithin 3 miles of site 36 18 18

jSubtotals ~
Receptors subscore (100 x factor score subtotalmtaimum scoa subtotal) 6

U. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard. and the confidence level of
the information.

L
I. waste quantity S - small, Ht - msedium. r - large)

C
2. :onfidenc -eval (C - confirmed. S - suspected)

H
3. Hazard rating (H - high, 14 - medium. L - low)

Factor"Subscore A (from 20 to 100 based on factor score matrix)

a. Apply persistence factor
ftacor Subscors A X Persistence ractor - Subscore 3

100 1.0 100

Apply "ysicil state sult;pLler

Suoscote 3 1 Physical State , ultiplier - Waste Characteristics Subscore

100 1.0 100

L-3



Pae 2 of 2

IL PATHWAYS
factor maimum
Rating Factor Possible

Rating ractor (0-3) Iultiplier Score Scots

A. If there is evidence ot migration at hazardous Conaminanta, assign aximum factor ujbscre of 100 points for
direct evidence at to points fto indirect evidence. If direct evidence esiats then proceed to C. if no
evidence c indirect evidence exists, proceed to a.

Ssoble 0

D. Ats the ui gratin potential got 3 potential athwe" surface vt er eawpati, floodin, and gzoum-ater
aigratian. Select the hUghest rating, and proceed ht C.

1. Soufce water igration

Distance to nearest surface water 3 0 24 24

! e cipitatio 0 6 0 18

Surface erosion 0 a 0 24

Surface peolabi3ity 1 6 6 18

Reinfall intensity 3 8 24 24

Sfbtot, 54 108

Subscore (100 1 factr sore subtataL/mA imm score Subtotal) 50

2. Floing 3 L - 1 I 3

Subscore (100 a factor seoce/3) 100

3. Ground-water migration

Ieth to ground water 1 j 8 24
I 060 18

!Iet Precipitation 0_____ 0_____ is_____

Soil Permeability 2 a 16 24

Subsurfce flow 2 16 24

U e &acces to ground vater I 0 [, a 0 24

Subtotals 40 114

SUbsaOre (100 X factor score sUbt t&al/Z
&
XiU score 0 aubtotal) 35

C. Highest pathway eubacoro.

Zntec the highest aubscore Value from A, 3-1, 1-2 or 3-3 above.

Pathways Subecore 100

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors. waste characteristics. and Pth vays.

R*9eot0Cs 61
waste Characteristics TOO

Pathways

Io a~ Aivided by *.0tcal 261 St7.
Gross Total Score

a. Apply factor for waste contairment from waste managesent practices

Gross Totil Seats X Vast .enaqeftesn Practices Factor - Final Score

87 .95
L-4



HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page I of 2

M o SITE Site 1-3 Landfill

LOCATION South of Leon Creek
DATz o O TION on a 1945 to 1950
OmmN/omaToa Kelly AFB

COMORMlmISCRIMN closec, Eart.n cover

L RECEPTORS
Factor maximai
Rating Factor Poisible

Rating Factor (0-3) Multiplier Score Score

A. Population within 1,000 feet of site 0 40 12

a. Diatanc to nearest veil 3 -10- 30 30

C. Land uaw/onng witi in I mile radius 2 3 6 9

0. Distan to reaeoration boundary 3 6 18 18

3. Critical environments within I mile radius of site 2 10 20 30

F. Water quality of neatest surface water tot 3 6 18 18

G. Ground water use of uptl imwat aquifer 0 9 0 27

. Poulation served by srface vat: supply 0 0 18
w.ithin 3 miles downstream of site 6

1. Population served by ground-water supply 3 18 18
within 3 miles of site

Subtotals 110 180

Receptors subscore (100 x factor score aubtotal/eaifm score subtotal) 61

11. WASTE CHARACTERISTICS

A. Select the factor core based on the estimated quantity, the deqree of hazard, and the confidence level of
the information.

1. Waste quantity (S - small, H - medium. L * Lae) L

2. Confidence level (C - confirmed. S - suspected) C

3. Hazard catinq (9 - high, HI - medium. L - ow H

100Factor Subacore A (from 20 to 100 based on factor score matrix)

3. Apply persistence factor
Fact Subecore A X Peraistance Factor - Subscace 3

100 x 1.0 100

C. Apply physical state multiplier

SubsCOre 3 X Physical State .lgtiplier - Waste Characteristics Subecore

100 x 1.0 1 100

L-5



Page 2 of a

U. PATHWAYS

Factor maximum
Rating Factor Possible

Ratinm Factor (0-3) Multiplier Score Score

A. If there in evidence of migration of eserdcus contaminants, assign mimm factor subsore of 100 points for
direct evidence or 8O points fta indirect evidence. if direct evidence exsts then proceed to C. if no
evidence oc indirect evidence mists, ,oceed to D.

Subacure 0

I. Rate th migration potential foe 3 potential pathways sutf ie wate migration, flooding, and ground-watet
migratian. Select the bighest rating, mid proceed to C.

1. Surface watec mgratioo

Distance to nearest suface water 3 s 24 24

Rot tgeivitatio n  0 6 0 18

Surface erosion 0 0 24

Surface Demefthitlit 1 6 18

Rainfall intensity 3 0 24 24

subaL~s 54 108

Subegore (100 X factor soar, mabtota.l/nsim o ee emt ubtotal) 50

2. Flooding 1 I I _1 1 I
Subscore (100 x factor scoce/3) 100

3. Gcound-weatr migration

Death 1co ground water 2 916 24

set Precipitation 06 10 18

Soil 21rmeeablity 2 a 16 24

Ssurface f 24

Direct _______________ &=@so__ to goun waer 0 24

S.,bttas 48 1i14

Sunscore (100 X factor score Subtotal/maximum sOce Subtotal) 42

C. UAghest Pathway sub --oe.

Enter the aghest subcore value from A, 9-1, 9-3 or 3-3 above.

Pathways Subecoce 100

IV. WASTE MANAGEMENT PRACTICES

A. Avecae the three euhcorts for receptors, waste characteristics. end pathvays.

Receptors 61

Waste Characteristics '.;
Pathways -nn

Total 261 divided by 3 87
Gross Total Score

a. AppLY factor for vaste containment frm waste management practices

Gross ?otal. Score x Waste Mnagement Practices Factor - Final Score

87 .95

L-6
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HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page 1 of 2

Site D-5 LandfillHAM OF SITE
L.OCATION South of Leon Creek

OAT& Or atUATIO OR 0CUmuum 1958 to 1959
oWNWOV 1 Kelly AFB
09E~Mm/UBSCRIPo Closed, Earth Cover

SITS S By,

L RECEPTORS
Factor Maziwan

Rating Factor Possible
Rating Factor (0-3) Multiplier Score Sote

A. Poplatlion vithin 1,000 eeot o site 4 0 12

a. Vistane t neacest Well 3 10 30 30

C. Land. ue/saniny vithin 1 mile aftius 3 6 9

0. Ojarance w reserotion boundary 2 6 12 1

Z. Critical envionments within t mile radius of site 2 10 20 30

F. Water quality of nearest surface vater body 6 18

a. Ground water usm of uppecoast aquifer 0 90 27

3. Population served by surface water supply 0 0 18
ithin 3 miles downstream of sit* 6

Population served by ground-water supply
within 3 miles of site 6 5 1.8 is _

subtotals 104 ISO

Receptors subscoe (100 X f to rcore eubtotal/maxmus scot subtotal) 58

It. WASTE CHARACTERISTICS

A. Select the factor scoce based on the estimated quantity, the degree of hazard, and -he confidence level of
th riformation.

I. Waste quantity (S - small, 4 - mdium. L " larqe) M

2. :onfidence evel (C - confirmed. S - suspected) C

3. Hazard ratinq (9 - hiqh, M - medium, 1, - low) H

Factor Su Ocore A (from 20 to 100 based an factor score matrix) 80

3. APply persistence factor
Factor Subscoce A X persistence Factor - Subaccre U

80 x 1.0 = 80

-pply Physical state muitipliet

Subscore 3 X ?hysical State (ealtipliet - Waste ChaactmertictCs Subsaore

80 x 1.0 - 80

L-7



Page 2 of 2

I. PATHWAYS

facto Naximm
Rating Factor Possible

Paring Factor (0-3) lultiplier Score Scot*

A. If thetae is evidence of migration of hazardous contaminants, assign saxlmi factor SibseCO of 100 points for
direct evidence or 80 points fo indirect evidence. It direct evidence exists then praceed to C. If no
evidence or indicect evidence atists, proceed to a.

Sabs aore 0

I. Rate the migration potential for 3 pOtential pathways: outface ter migration. flooding, and gzound-vatr
migration. Select the highest rating, and proceed to C.

1. Surface ates migration
3 24 24

Distance to nearest mcface waete 0

Net reocivitation 0 6 0 18

Surface erosion 0 4 0 24

Surface oetmebility 124 18

.infall intensity 3 24 24

SabtoaLs 54 108

Subscore (100 X factor acre sabtotal/taimm acre Subtotal) 0

2. Plowding 3 1 3 3

Suhecore (100 x factor scote/3) 100

3. Oound-weter migration

Depth to ground water I 1 s8 I 24

4@t precipitation 0 0 18

Soil permeability 2 a 16 24

Subsurface flows 2 116 24

Direct access to cround water 0 a . 0 24

Subtotals 40 114

Subscore (100 x fator sWore subtotal/maxim score subtotal) 35

C. Hiqhest pathway subscore.

Znter the hiqrest subscote value from A. 3-1, 5-2 or 9-3 above.

Pathways SuSecore 100

IV. WASTE MANAGEMENT PRACT1CES

A. Averaqe the three SUoSCOrs !or r ec ptors. waste chaacteistics, and pathways.

Receptocs 58
"4aste Chacacteristics 80
Pathvays

.otal 238 divided Oy 3
Gtoss Totai Score

3. Apply factor for waste containment from waste manaqement practices

ross -otal Score x waste .lanagement ?ractices tractor - Final Score

79 .95



HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page I of 2

NAM OF SITS E-3 Oil Evaporation Pits

LOCATION Near Jet Fuel Test Cell Area
0ATE OF fWA ION O OCCORmmCE 1966 to 1980

OWNir/t ATOR &el.Ly A!b

CONE M /tSCRIPoN Not Closed, Liquid Present in Existing Pit

I. RECEPTORS
Factor Maximum
Rtating Factor Possible

Rattn Factor (0-3) m SCOrs Score

A. Population within 1,000 feet of site 0 4 0 12
3. istancato nearest well 1 10 10 30

C. Lard use/zoning within 1 mile radius 2 3 6 9

0. Distance to ceaervation bounda y 2 6 12 18

E. Critical enviroments within I mile radius of site 0 10 0 30

?. Water quality of nearest surface water body 3 6 18 18

G. Ground water use of uppermost aquifer 0 9 0 27

H. pooulat:.on served by surface water supply 0 18
4ithin 3 miles downtream of site 6

:..opulation served by ground-water supply
wi in 3 miles of site 36 18 18

Subtof-i & 6. e R

Receptors subecors (100 X factor score subtotal/mazimum score subtotal) 1A

II. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

L
1. Waste quantity (S - small, K medium, L - large)

C
Confidence level (C - confirmed, S - suspected)

3. Hazard rating (H - high, M - medium, L - low) H

100'
Factor Subscore A (from 20 to 100 based on factor score matrix)

5. Acplv persistence factor
.actot Subscoce A X Persistence Factor - Subacore S

100 x 1.0 1 100

Apply pnysical state multiplier

Suoscore 3 X Physical State ultiplier - Waste Characteristics Subecore

100 x 1.0 1 100

L-9



Page 2 of 2

L PATHWAYS

factor Maxima
Rating Factor Possible

Rating Factor (0-3) M ultiplier Score Score

A. If there is evidence of migration of hasardous contaminants. aesign maximum factor subecoce of 100 points for
direct evidence or 80 points for indirect evidence. f direct evidence exies then proceed to C. If no
evidence or indirect evidence mists, proceed to D.

S.usce 80

S. late the migration potential fao 3 potential pothayssurf water migration, floodter, nd grouid-water
migration. Select the highes rating, and proceed to C.

1. sfftce catscmigration

Vistarot to ne geot urfac water 2 8 16 24

met preipittion, 0 6 0 18

Surfe erosi..n 0 e0 24

Sur face 2sembiOlity 1" 6 18

Rainfall intensit .y 3824 !I 24

SubtotaLs 46 108

Subacoe (100 X factor score subtotalaliswit score subtotal) 43

C . e c 0 1 1 0 3

Subseorsa (100 w factsr w S cr/3) 0

3. GoUnd-water mahation

REM to eround te 2 i 16 24

,4et pteoiiaaaion 0 6 0 18

Saia 216meibiled 1 3 8 24

soross ,otal Score

Sus,,urfasce flon 0 e_ 0 24

Dirpecy access to gtond water 3 pr.24 i24

Subtotals 48 114

SroscOce (a00 x factor sre subtotl/MXimun score subtotal) 42
C. Highest pathwvay subsects. "

Enter t-e highest subacute vlue from A, -1. ,-2 o -3 above.Pathways

IV. WASTE MANAGEMENT PRACTICES0

14. Average tihe t'hree mbcraDN:[s log rmeetors, waste chtacat istics, an pathways.

Receptor s 3 6

Vast* Characteristics -

Total 216 divided by 3 72
Gross T otal Score

9. Apply fac¢tor fr vast* containment from waste management practices

Gross To tal score x waste maaement Practices Factor - trinal scure

72-1.0



HAZARD ASSESSMENT RATING METHODOLOGY FORM
page 1 of 2

om OF SITz E-1 Chemical Evaporation Pit
LOCATION South of Ri.l ina Me _ 545 .

T or opmAION OR coCCmURMg 1950 to 1966
OMM/oPrmiot Kelly AFB
cUEM /09CR MTON Closed, Site Closed with Earth and Gravel, Asphalt Covering

SITE MI= By 4v:=''.

1. RECEPTORS
lactor Maxi~m

Rating ractot Pos ible
Rating ?actor (0-3) . SCpre Score

A. Poculation vithin 1,000 feet of site 0 4 0 12

S. Oistance to neatest well 1 11 I0 30
C. Land us/zoning within 1 mile tadius 2 3 6 9

p. istance to reservation bounday 3 18 1 18

z. C rtical environents within 1 11e radius of site 0 10 0 30

r. arec quality of nearest surface water body 3 6 18 18

G. Ground water use of upercot aiufer . 0 9 0 27

3. Population served by surface water Supply 0 0 18
within 3 miles downstream of site 6

i. Population served by ground-'eatat sIpply 3
withtn 3 miles of sit e  6 18 18

Subtotals 70 180

Receptors subscore (100 X factor Saco wbtotal/naxi m score subtotal) 39

I1. WASTE CHARACTERISTICS

A. Select the factor sore based on the estimated quantity, the degree of hazard, and the confidence level of
the informat&on.

. waste quantity ;S - small, .' - medium, L - large) M

2. Confidence level (C - confirmed, S - suspected) C

3. Razard rating (R - high, I - medium, L - . w) H

80
?actor Subscore A (from 20 to 100 based an factor score matrix)

S. Apply persistence factor
?actor SucacOtr h X P rsistence ?actor - Subscore 9

80 x 1.0 80

Apply physical state multiplier

Subscort 3 X Physical State iultiplier - Waste Characteristics Subecore

80 x 1.0 * 80

L- 11



Page 2 of 2

IlL PATHWAYS
factor Maximum
ating Factor Possible

Rating Factor (0-31 multiplier Score Scare

A. if there is evidence of migration of hazardous contaminants. assign maximAI factor mbecoe of 100 Points for
direct evidence or 80 points for indirect evidence. t direct evidence exists than proceed to C. If no
evidence oc indirect evidence eisats. pcoceed to a.

Subscare 100

a. Rats, te migration potential for 3 potential pathway., suface water migration, flooding, m g.oun-watar
migration. Select the highest rating, and proceed to C.

1. Surface water migration
3 24 24

Distance to nearest surface water ______

Not Precipitation _____ _ 6 IQ

Surface erosion .a_ __ 1A

Surface 22rmeability ____. 12 is

Rainfall intensity 8 24 :2
Subt tals A)O

Subscore (100 z factot scre aubta.l/maxi score subtotal.) S

2. Flooding 1 03

Subscoce (100 x factor score/3) 0

3. rkound-wator mqration

Depth to ground water 2 1... 2

Niet pecivpitation 0 0 i

Soil permeability 1 , 8 24

subsur face flow 1 8 8 24___

Direct access to ground water 0..8 0-i24

Subtotals 12 114

Subscore (100 x factor score subtotal/maxima scare subtotal)

C. Highest pathway subscore.

Enter the highest subscore value from 4, 5-1, 9-2 or -3 above.

Pathways Subscore O0

IV. WASTE MANAGEMENT PRACTICES

A. Aver ag the three subscores for receptors, waste characteristics, and pathways.

Receptors 29
Waste Characteristics
Pathways .. or
M'oai 219 ( vd4 73
Ioa 1 divided by3 ____

Gross .-atl Score

S. Apply factor for waste conta nment from waste management practices

Gross .otai score x waste management Practices rctor - final Scot

L- 12



HAZARD ASSESSMENT RATING METHODOLOGY FORM
Pee I of 2

-maCr sIZ , S-4 Fuel Spill Area
L=TIOT Adjacent Building 367

DATZ C OPM TION OR OCCmURMM Occurred Zn 1980
Oam1/0m1eA0 Kelly A ..

CONNOS/0scRIPTIC" 9000 Gallon Fuel Spill (Underground Pipe Leak)

sIR VAZD BY/A" ,4 h.. .

L RECEPTORS
Factor Maximam

Rating Factor Possible

Rating Factor (0-3) multiplier Score Score

A. Population within 1,000 feet ot site 0 4 0 12

a. Distance to nearest Well 3 1 i0 30 30

C. Land use/sonia within t mile radius 2 3 6 9

0. Distance to reservation boundary 3 6 18 18

E. Critical environments within I mile radius of site 0 10 0 30

F. Water Saality of nearest surface water body 3 6 18 18

G. Ground water use of uppermost aquifer 0 9 0 1 27

S. Population served by surface water supply 0 i f 0 18
within 3 miles dawnstream of site

1. Population served by ground-wacer supply
within 3 miles of site 3 6 18

Subtotals 9 1A(

Receptors subacore (100 X factor score subtotal/maxiam score subtotal) so_

II. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of

the Lnformation.
L

1. Waste quantity (S - small, 4 medium. L - large)

2. Confidence level (C - confirmed. S - suspected) C

3. Hazard rating (1 - high, 4l - medium, L - l.v) H

Factor Subscore A (from 20 to 100 based on factor Score matrix) 100

3. Apply persistence factor

Factor Subecore A X Persistence Factor " Subscore B

100 x .8 - 80

Z. Apply ?hysical state multiplieo

Subscore 3 X ?hysical State !ultil.Lier Waste Chaacteistics Subscore

100 x .8 * 80

L-13



Page 2 of 2

IL PATHWAYS
Pactoc MsxiuMu

Ratinq Factor Possible
Rating Factor (0-3) , iltiplier Scote Score

A. If there is evidee of migration of hasacdoum contaminants, assign sinsm factor subecoge of 100 points foe
direct evidence or S0 points fo indirect evidence. Itf dircat evidence exists then proceed to C. If no
evidence cc indirect evidence mists, Ptocsed to a.

su*ecoce 80

a. Rate the migration potential tot 3 potential pethwayss murface Water migration, flooding, and ground-vats:
migration. Select the highest rating, and proceed to C.

1. Surface wieter ,igrtw.wm

Oistance-to neauet surface water 1 8 24

Net precivitation 0O 6 0 18

Surface erosion 0. S 0 24
Surface permeability ~1 6 61

Rainfall intensity I. 8 24 24

Subtotals 3810

Subscore (100 X factoc scote subtotal/aLam score subtotal) 3

2. Floodina 1 0 1 1 0

Suboeore (100 x factor seore/3) 0

3. Geound-water migration

002th o ground water I 2 a 16 24

44t Precipitation 0o____ 0 i8

soil Permeability f 1 8824

Subsurface flows 1 - s _____

Direct access to ground water 0 8 0 24

Subtotals 24 90

Subscore (100 z factor scr aubtotal/matiOUX Score subtOtal) 27

C. igneet pathway subscore.

Enter the highest subscore value from A. 3-t, 3-2 cr 8-3 above.

Pathways Sub ecore 80

IV. WASTE MANAGEMENT PRACT1CES

A. Average the three subIcors f or receptors, waste characteristics, and Pathways.

Receptors 50
Waste Characteristics
Pathways

Total 210 divided by 3 70
Gross Total core

3. Apply factor for wate containment ftoa waste management practices

Gros Total Scote X Weste management Practices Factor I Final Score

70 .95 -6

L-14



HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page 1 of 2

VArE OF S Z Site D-2 Landfill

LOCATION Golf Course Ara
OATS or PEPATIO N c 1942 tO 1957
0lIm /OPm5pa a KelIV APR

CONMTs/BSCRaPTIsO Closed. Earth Cover

SITE VAE BY/. 4

L RECEPTORS
Tactor Maximm

RAting rector Possible
Rating Factor (0-3) multiplier Score Score

A. Population within 1,000 feet of si-te 0 ____4__

S. Distance to neatest well 3 10 '40

C. Land use/zoninM within 1 mile tedium 2 3 A a

D. Distanc. to reservation boundary 3 6 is 18

Z. C:itical environmsents within I sile radius of site 2 10 1 20 30

?. Water uality of nearest iurfac. water body 3 6 18 . . 1

G. Ground water use of uMrmost aquifer 0 9 Q

3. Population served by surface water supply 0 0 18
within 3 ,iles downstream of site 6

1. Population served by ground-water supply
within 3 miles of site 318

Subtota 7 1a

Receptors subsoore (100 1 factor score ubtotal/maxi um score subtotal) A I

II. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. 4aste quantity (S - small, K - ,sedium, L - large) "

2. Confidence level (C - confirmed, S - suspected) S

3. Hazard rating (R - high, N - medium, L - low) H

Factor Subscore A (from 20 to 100 based on factor score matrix) s0

S. Apply persistence factor
Factor 3unscore A X Persistence Factor Subsaoco*e

50x i c
C. Apply physical state ultiplieor

Sutscore 3 X ?.Ysic31 State Iulriplier Weste Ch"aCtistics Subaote

L- 15



Page 2 of 2

IL PATHWAYS
Factor Naxiaun
Rating Factoc Possible

Rating Factor (0-3) Mut"iplier Score Score

A. It there is evidence of migration of hsacdous contaminants, assign aazismm factor sibscore of 10 points for
direct evidence or 80 points for indirect evidence. rf direct evidence exists then proceed to C. if no
evidence o indirect evidence mists, proceed to B.

Subsoore n

8. Rate the migration potential for 3 potential pathwas s mrface wa:te migration. flooding, ad wround-wat r
migration. Select the hibghet rating, and proceed to C.

1. surface wae migration

3 24 24

NIet precipitation

Surface erosion 0 0 24

Sucfa permeability 1 6 6 is2

Rainfa l intensity _ 3 a e_ 24 24

Subtotals 54 108

Subscore (100 1 factorcor m obtotal/a mm score subtotal) so

2. Flooding 1 3 1 1 - 3- 3

Subscote (100 x factor scoe/3)1

3. Ground-water migration

Depth to ground water J 2 16L1 ~ . -4....

met precipitation __________ 0 061

Subsurface flows 24
Direct access to ground water 0~.. 9

Subtotal$ lf)~ I J

SubscOre (100 x factor score subtotal/iax .  m score subtotal)

C. lighest pathway subscoce.

tnter the highest subore value from A. B-1, 5-2 or 3-3 above.

Pathways Subecore 1O0

IV. WASTE MANAGEMENT PRACT1CES

A. Average the three subscos for receptors, wasts, chamacteristics, and pathways.

Receptors 61
Waste Characteristics
Pathways

Total 211 divided by 3 10
Grows Total Score

a. Ap ly facto: for vast@ containment from waste Management practtces

Grose Total Scott X waste 4anaqement Practices ractor * inal Score

L-16



HAZARD ASSESSMENT RATING METHODOLOGY FORM
Vage t of 2

SOf SISite D-7 Landfill

LOCATION Golf Course Near Security Hill
DATw_ O CVXUTIQVcO OcCiainc 1961 to 1970

OWNW/OPMTaOR Kelly AFB
COWg6S/06SCIZfTION Clpmad. V.rth (" r, m..AghA4

SIUE PAMU S 4 A

L RECEPTORS
Factor Nszim~m

usting Factor Possible
Rating Factor (0-3) multipliet Scot Scott

2 0 30Poulaltion within 1,000 feet of site 04 01

a. Distance to nearest Well 2 10 20 30

26 9
C. Land use/xoning within I mile radius 2369

318 18. i s t a n c t o e se r v t iL o n b o u n d1 a y 3 1 6i ssI

E. Critical envionments within I mile radius of site 2 10 20 30

F. Water quality of nearest surface water body 36 1 18

a. Ground water use of uppermost aquifer 0 0 27

H. Population served by surface water pply 0 18
within 3 miles domstream of site 6

1. Population served by ground-water supply I 3
withiin 3 miles of site ,6 18 1

subtotaLa 100 180

Receptors subscore (100 X factor sote subtotal/mamiam scare subtotal) 56

1I. WASTE CHARACTERISTICS

A. Select the factor score based an the estimated quantity, the degree of hazard, and the confidence level of
thie information.

1. Waste quantity (S - small, - medium. L - large) L

2. Confidence level (C - confirmed, 3 - suspected) C

3. Hazard rating (H - high, N - medium. L - low)

?actor subscore A (from 20 to 100 based an factor scare matrix) 100

a. Apply persistence factor
Factor Subwore A X Persistence Factor a Subacore B

100 1.0 100

C. Apply physical state ultiplier

Sunscre 3 X Physical State Multiplisr taste Characteristic$ Subacrte

100 x 1.0 1 100

L-17



Page 2 of 2

I. PATHWAYS
facto Naximum
Rating Factor Possible

Rating ractoc (0-3) .. ltiplier Scote Score

A. if there is evidence of migration of hazardous contamlnants. assign aslima factor subscore of 100 points ft
direct evidence ot so points foe indicta evidence. if direct evidence exists then proceed to C. If no
evidence oc indirect vidence mists, peocee" to a.

subacote 0

B. Rate the migration potential tor 3 potential, plathwas a U afae Vwtec migration, flooding, and ground-eater
migration. Select the highest cating and p aceed to C.

1. Surface water migration

Distante to rwaest mrface water D 1 1 A .

net precipitation 6

Surface erosion a f
Surface Permeability G 1

Rainfall intensity .3 1 . .24 24

Subtotals 46 10

Subsoore (100 Z factor mooe subtotal/maximm score subtotal) 43

2. ?loodino 0 0 3

Subsoore (100 z factor score/3)

3. Ground-watak migration

Depth to ground water 2 9

Het precipitation 0 6 , I

Soil persmbili!X 7 S I-.2..

Subsurface-flows S - A-.

lirect access to ground water S) I_ _ _ _,1

subtotal& .. a... .... ±111.

Subacote (100 X factor Score subtotal/aaxn au sote Subtotal)

C. Aighest pathway subsCoe.

nter the highest albacore value from A, 8-1, -2 or -3 above.

Pathway Suhsccre 4

IV. WASTE MANAGEMENT PRACTICES

A. Aver age tne three Subaores for Cecep.ora, Waste chUrCteisticS, and Pathways.

Receptors 56
Waste characteristics
Pathways

Total 199 divided by 3 " 66

Gross Total Score

S. Apply factor for vaste containment from waste management practices

Geoss Total Score I Wsate anaqemenwt Practices rector - Final Score

66 X .95 6

L-18



HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page I of 2

NAM or SITS SA-2 Sludge Spreading Area
LO=uTION Industrial Sludge Lagoon @ IWTP near Lean Creek

OAO OWATIN OR 0=Ucic 1962 to 1980

OWmNWO/M WO Kelly AFB
COMMMMS/013CR oN Inactive Site - No Covering
SITE FAM BY 40"

I. RECEPTORS
Factor Neima
Rating Factor Possible

Rating Factor (0-3) Multiolier Score Score

A. Populatioan vithtn 1.000 feet of site 0 4 a 19

S. Oistanc to nearest well 1 10 10 30

C. Lo aso/zoning within I mile radius 2 3 r Q,

0. Distance to resrvatin boundary 3 18 18

a. Critical environments within I mile radius of site 2 10 20 30

F. Water quality of neaest surface water body3 6 18 18

G. Ground water use of up oeat aquifer 0 9 0 27

R. Population served by ourface water supply 0 0 18
•ithin 3 miles downstrem of site 6

1. Population served by qround-watae supply 3 18 18
within 3 miles of site 6 __________

Subtotals 90 180

Receptors subscor* (100 1 factor score subtotal/mazinu s we subtotal) so

It WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and thae confidence level of
the information.

1. Wast* quantity tS - small, 4 - medium, L - Large) T.

2. Confidence level (C - confirmed. S - suspected) .

3. gaaed eating (3 - high, k - medium, L - lOw) -

100
Factor Subacore A (from 20 to 100 based on factor scae matrix)

U. Apply persistence factor
Factor Subacore A X Persistence Factor - Subscore a

100 x 1.0 1 100

Z. Apply physical state multiplier

Subscore 9 X ?hysical Stace Multiplier - Meste Characteristics Subecoce

100 x .75 - 75

L-19



Page 2 of 2

K. PATHWAYS
Factor Maximum
Rating Factor Possible

RatinM factor (0-3) multiplier Score Score

A. If there is evidence of migration of hasadous ontaainants, aSU0iq 6 ai0 factor oubacore of 100 points for
direct evidence at 80 points for indirect evidence. If direct evidence exists then proceed to C. If no
evidence at indirect evidence exists. proceed to R.

Subscore 0

a. Rate the mlqration potential far 3 potential pathways: surface vter migration, flooding, end ground-water
migration. Select the highest rating, and proceed to C.

1. Surface water migration

Distance to nearest surface moter 324 4

eta tecitittation 0 a 0 , 18

Surface erosion 0 _ 8 0 24

Surface Derseability 1 -6____ is

Rainfall intensity 3 -.L 24 24

Subacoe (100 Z factor sore subtstaL/malimau scoe uhtot&L) s

2. Floodina 1 0 I 3
Subscote (100 x ftactat scer/3)

3. Gmound-watar migration

Depth to ground water 2 S A2

et orecipitation 0 6 0 i8

Soil 2emeability 2 8 16 24

SUbaUrfac e flown 0 8 0 24

Dir-ct acces to ground vater 0 8 0 24

Subtotals .2

Subscore (100 x factor score subtotal/maxima score subtotal)

C. alqhest Pathvay subs-ore.

Enter the higheat subscore value from A, 3-1, 3-2 or 3-3 above.

Pathways Suhecore (

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subecoces for receptors. waste characteristics, and pathways.

50
Peceptors
waste Characteristics
Pathways
Total 175 divided by 3 58

Gross Total Score

3. Apply factor for waste contamnent from waste management practices

Gross Ttal Scot X Wauste lanaqement ?rscticas Factor F Final Score

_ _ 58
L-20



HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page 1 of 2

4hm Of SUR c-i nPloS g Ar

1OCATXON Adjacent to Building 1414
DATZ OmpzATxOm aa =msa ???? to 1973

owN/OlmU TOi Kelly AFB

L RECEPTORS
fact maximas

Rating Factor Possible

Rating Factor (0-3) Multiplier Score Scote

1 i 0 12A. Poculation within 1,000 feet of site 0 4 0 12__
S. Distance to nearest well 3 to 30 30

C. Land use/zoning witin I mile radium 2 3 6 9

. Distance to reervation boundary 3 6 _18 8

E. C:itical envronmens witin I mile radius of site 0 0 0 30

F. Water auality of nearest surface vater body 3 18 18

G. around water use of uppermost aquifer 0 9 0 27

3. Population served by surface water suppLy 0 0 i18
wit in 3 mles downstream Of e al*6

I.Population served by ground-water supply Iwithin 3 miles of site 3 , 18 is
Subtotals 90 180

Receptors subscore (100 X factor score subtotal/laxim.m score subtotal) 50

II. WASTE CHARA'TERIST1CS

A. Select the f . score based on the estimated quantity, the degree of hazard, and the confidence level of

the informat % . M
1. Waste quantity (S - small, M - medium, L - large)

C
Confidence level (C - confirmed, S - suspected)

2. Hazard rating (8 - high, N - aedium. L - low) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 80

3. AppLy persistence factor
Fac:or Subscore A X Persistence Factor - Subscore 3

80 x 1.0 80

Apply ;nysical state multiplier

-ubscore a X ?hysical State Multiplier - Waste Characteristics Subecore

80 x . 1.0 - 80

L-21
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Page 2 at 2

IL PATHWAYS
Pactor KaXLX
Rating Fecet Possible

Rating Factor (0-3) multiplier Scote Score

A. if there is evidence of migration of hazardous contaminants. aAign iusmm factor msascote of 100 points for
4irect evidence or 50 points for indirect evidence. if direct evidence exists tben proceed to C. If no
evidence or indirect evidence exiats, proceed to a.

Subeore 0

a. sate the aigaqtiam potential for 3 potential ptbvrays, surface water .igratn, flooding, And grod-ater
sigration. Select he highest rating, and proceed to C.

1. Surface mateg ai4ation

Dsatance to naest surface Water 2 6 16 24

1*t Precipitation 0 6 0 is

Surfeace erosion 0. , . 0 24

RainfaU intensity .. 1 3 74 _4

Subscore (100 Z factor score ubtotal/saxzlmm some subtotal) 4

2. Flooding 1 0 1 1 i

Subscote (100 z factor score/3) 0

3. Ground-watec Agration

Dphto ground water : S

oet precipitatio S 0_____ _____I I
Sail permeability- I - a62

Subsurface flows 0 9 74

DirecW , ace" to ground water 0.. _ _) ,____4

Subtotals :) 11-

Subecote (100 x factor score subtotal/aximam score subtotal) ')R

C. Riqhest, pathway subscore.

Enter the highest baccre va.lue from A. 9-1, 9-2 cr 9-3 above.

Pathvays Subcote

IV. WASTE MANAGEMENT PqACT1CES

A. Averae the three subseCOre fOr reCeptOrs. waste Charscteristics, And pathways.

PAceptors 50
waste Characteri stics
Pathways

Total 173 divided by 3
Gross Total Score

a. Apply factor for waste contairmenrk from waste management practices

Gross Total Score X Wasts Manaqoment ~ractices Factor - Final Score

58 1.0 5
L-22
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HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page o of 2

M Or' SXIEq,, 0,,4-1 1 MP.i11 . --

LOCATI'ON Aiiilrl"n 1.d1d
0am" or 0tMA220N ORt . .

OMu/O,ma Kelly A

SURZ MM BY

L RECEPTORS

Rating Fector Possible
Rating Factor (0-31 MaliIer Score Score

A. population vithin 1,000 feet Of aite 0 4 0 12
3 30 30

a. Diatanc to neatest Well 10 __30_30

C. oMd ,we/zoniM within 1 aile radium 2 3 6 .9

0. zimtanam to reservation boundary 3 £ 18 18

z. Critical environment within I mile tedium of $ite 0 10 0 30

F. Water gualit. of nearest surface vater body 3 4 is

G. Ground water use of uppermoswt aquifer 0 9 27

B. population served by surface vater supply 0 0 18
within 3 miles downstream of site 6

I. population served by ground-wate supply

______________ISubtatalm 90 180within_3_ils_of site __,_________

Receptors subacore (100 x factor sour subtaotal/a1azum soote subtotal) 50

II. WASTE CHARACTERISTICS

A. Select the factor scor, based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. weate quantity (S - small. H ,. medium, L - large) S

2. Confidence level (C - confirmed, S - suspected) S

3. azacd rating (M - high. M - medium, L - owl H

40
Factor Subsc re A (from 20 to 100 based on factor score matr ix)

3. Apply persistence factor
Factor Subacore A X Persistence Factor - Subscore 9

40 1.0 40

C. Apply physical state multiplier

Suoscore 3 X Physical State Multiplier - Wast* Characteristics Subacore

40 x 1.0_ 40

L-23



Page 2 of 2

AL PATHWAYS
Pactor Manimm

Fctor Posaible
RatinlQ Factor (0-3) mltipLier Scce Score

A. it there is evidence of migration of haxardous contaminants, assign sim factor subococe of 100 points fot
direct evidence az 80 points fog indirect evidence. If direct evidence essa then proceed to C. If no
evidence ac indirect evidence ists ytoceed to a.

Subeca so

a. late the aigatios potential got 3 potential pthwayes mrface wstat migration, flooding, md ground-watar
sigration. Select the highest rating, ad pro**ee to C.

1. surface water Migration

Otatce to neatst srace water 2 16 24

WIet p ecivitation 0 0 i.

Su face erosion n n 1

Surface Wae bility 6 i

Rainfall intenaltv8 -)A _A

SUbtotalsA A1Q

Subscore (100 X factor soore ubtotal amaonm ace matotal)

2. Floodinu i t

Subacore (100 a factor acoro/3)

3. kound-vater migration

Oeyth to g round water 2 1 j 36 24

met Precipitati.n o 6 is

$oil aashili*, 2 3 I 36 24
S~s~f~ fow 00 ! 24

btrect e gtround water 0 0 24

Subtotals 32 114

Subacore (100 X factor Wcte ,Ubt tol/a/ ia*m SCOC subtotal) 28

C. Highest pathway subecore,

Etet the highest euecte value from A. 3-1, 9-2 or 11-3 above.

Pathvays subsctoe 80

IV. WASTE MANAGEMENT PRACTICES

A. Averaqe the thsee eubecoree for teceptot. waste characteristics., ad pathways.

eceptora 50
Waste Characteristics
Pathways

Total 170 divided by 3 57
osas Total Scote

S. Apply factor for waste cOntainment from waste anagement practices

crOl Total ScOre . Waste eqemetan t 'nactice ractot pinal Sore

57 x 1.0 " I'57

L-24



HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page I of 2

mmi 0 SITH qftta n-A Lanfill

LOCATON West of Leon Creek

a0 cr om rzo m 0am = 1959 to 1961
oowmz/~m~a~ Kelly AFB
gminRsmscau Closed, Earth Cover

L RECEPTORS

Ratng factor Possible
Rating factor (0-3) multiplet Score Score

A. Population within 1.000 fat of site 0 4 0 12

a. Distance to nearest well 3 10 30 30

C. Land usa/zonitn within I mtle rodius 2 3 6 9

0. Distance to reservation boundary 3 6 18 18

a. Critical environments within I mile radius of site 1 to 10 30

F. Water quality of nearest surface water body 3 18 18

0. Ground water use of upermost aquifer 0 9 0 27

H. Population served by surface water supply 0 0 18
within 3 Miles dowlStroem of site _

. Population served by ground-water supply 3 1
within 3 .iles of sits 3 18 18

Subtotals 100 180

Receptors subaocre (100 x factor score subtotal/maxima score subtotal) 56

IL WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, end the confidence level of
the information.

I. wast quantity (S - small, X - medium, L - large) M

2. Confidence level (C - confirmed, S - suspected) C

3. Hazacd rating (H - high, M - medium. L Low) H

80
factor Sulhcore A (from 20 to 100 based on factor score matrix)

3. Apply persistence factor
factor Subscore A X Persistence fector - Subecor e

80 x 1.0 80

C. Apply physical state ultiplier

Suscore B x Physical State Altiplier - Waste Characteristics Subacore

80 x 1.0 - 80

L-25
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UL PATHWAYS

Factor mauimm
Rating Factor Possible

Rating Factor (0-3) 1I4ultilist Score Score

A. I there is evidence of migration of hasardous Ontauinants, assign maxmu factor subscoce of 100 points for
direct evidence or SO points for indirect evidence. 2 direct evidence ezists then proceed to C. if no
evidence or indirect evidence exist, proceed to a.

Subscore 0

S. Rate the migration potential Our 3 potential PAthwys sface water m e ition, flooding., end ground-watae

migration. Select the highest rating, and proceed to C.

. surface water Migration

Distance no aroa sufac, vater 2. 1A

t tocipitation - 0 4 5

Surface erosion . 0 2 0 l R

S u r fa c e o r m e ib i l i t V 1 6 -S;'
Rainfall intensity a a 2 -A

Suwgotals 46 108

Subecare (100 X factor se mubttal/mami score subtotal) 43

2. Flooding 0 I 0! 3

Subacoce (100 x factor score/3) 0

3. Gcound-weter migration

Depth to ground water 2 ] :161 24

Net precipitation 0 0 18

Soil permeability 2 8 16 1 24_

subsurface flowa 2 s 16 24

Direct access to ground water 0 a 52

Subtotals 48 114

SuscOre (100 x factor score aubtotal/maximum score subtotal) 42

C. Riqhast pathway suboacore.

Enter the .highest subacore value from A, 3-1, 3-2 or 3-3 above.

Pathways Subscoce 43

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscoces for receptors. waste characteristics, and pathways.

Receptors 56
waste Characteristics
Pathways

Total 179 divided by 3
Cross Total Score

B. Apply factor for Waste contaxment from waste management practices

Gross Totil Scor X waste .mqemnt Practices Factor - Final Score
60 .95

L-26
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HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page 1 of 2

N OF SZy E-2 Oil Evaporation Pit
L=TZON Golf Course Area
UTEz OF ~M TON OR go 1961 to 1970

W/oPmk Kelly APB
co"908/1S CRIM ON Waste Materials cleared ut. A Pond Presently Exists

SITU 3A= STI ra

L RECEPTORS
Factor Maximu

RaigFactor Possible
ating F-actor (0-3) _,ultioier Score Score

A. Population within 1,000 feet of site 0 4 0 12

8. Distance to nearest yell 2 10 20 30

C. Lan use/zoning within I mile radius 2 3 6 9

0. D atanca to reservation bounda y 3 6 18 18

9. Critical environme.ts within Imle radius of site 1 10 10 30

F. Water quality of n.eaest surface water body 3 6 18 18

a. Ground water use of rppem a ifer 0 9 0 27

S. Population Served by surface water supply 0 0 18
Vithifn 3 miles downstress of site 6

1. Population served by ground-water supply6 188
waitin 3 sles of site 3 _8 18

Subtotals 90 180

Receptors subecoro (100 i factor score aubtotal/azxium score subtotal) 50

IL WASTE CHARACTERISTICS

A. Select the factor wooe based an the estimated quantity, the degree of hazard. and the wonfidence level of
the Lnformation.

1. Waste quantity (S - mall. M - medium, L - large) S

Z. Confidence level (C - confirmed, S - suspected) C

3. HaZard ratinq (3 U high, K - sdium. L - low) H

Factor Subsoore A (,from 20 to 100 based on factor scare matrix) 60
9. Apply persistence factor

Factor Subecere A X Persistence Factor a Subsac 3

60 x 1.0 . 60

C. Apply phySical. State Multiplier

Sub core 3 X Physical State Multiplier - Wate Characteristics Subscore

60 x 1.0 . 60
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Page 2 of 2

IL PATHWAYS
yTeto: Ikugtm3w

Rating Factor Possible
Rating Factor (0-31 Multipliaer scoce Stoe

X. If there is evidence o Mgration of ha scdous contaminants, maign mimax factor ,nbm of 100 points fog
direct evidence or U points far iadieat evidence. if direct evidence existS then proceed to C. if no
evidence c indirect evidence mists, proceed to a.

lehasogs 0

S. Date the aipatic. potential Th: 3 potential pathusys: surface wate aigatio, flooding, and ground-wtr
sigtatio

n . elect the highest ating. awl poceod to C.

1. Surface water adpato

Distan e to neeare st etfae water 2 a 16 24

Net ygecivitati,, 0 . 0 18

Surface erosion 0 a0 24

Surfae eaereabilit 2. . 12 18

Rainfal intensity 3 a 24 24

subttas 52 108

Subacute (100 X factor score subtoual/maainm Mre subtotal) 48

2, Floodng 0 1 1 03

Subscore (100 5 fact o core/3) 0

3. o ,ud-water miqation
Depth to ground waer 2 a 16 24

Net o~eci itatio 0 6 0 18

Sail aemebilit? 1 a 8 24

Subsuface f.ows 0 a 0 24

____-- *a to ground water J 0 1 8 [ 0 24
subtotals 24 114

SubCore (100 x factor sore mtotal/saaimUu score Subtotal) 21

C. Highest pathvay subscore.

t1tat the hiqhe t subcOrce value from A, 9-1, ,-2 cc S-3 above.

Pathways Subscove 48

IV. WASTE MANAGEMENT PRACTICES

A. Average the thtee sabscor*9 tot receptors. waste characteristics. and Pathways.

Receptors S
waste Characteristics
Pathways A

Total 158 divided by 3 53

Ozose Total Score

a. Apply factor tot #ast contaitaent Iro waste asnagat practice*

Gross Total Score X Waste Mnaqement Practices Factor - Final $ore

53 X 1.0 L ZI
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HAZARD ASSESSMENT RATING METHODOLOGY FORM
Vage S of 2

4MO SITE S-2 DPDO Storage
LOC" Z East Kelly
am c c 1973 to 1981
owmowm1o Kelly AFB

R~U PAT by (A CZ.6;AA4)
f jo

L RECEPTORS
Vector Naxigam
ptatig Facto Poeible

Ratin ract (0-31 ntioliwe SCoce Sce

A. P Uqation vithin ,OO0 feet of site 3 4 12 12

B. Oltance to neares vt1. 3 10 30 30

C. Lan ueUion witiin I m.ile radius 2 3 6 9

0. Distance to reservation bounry 3 4 18 18

S. Critical eawironmenta vitin I mile radiu of site 0 10 0 30

. ater quality of nearest &urface water body 3 18 18

G. Ground water une of 2W.rrt &qifer 0 9 0 27

3. Popul.ation served by surface water supply 0 0 is
within_ 3 _ilt _downtrea of site .6_ _ _

I. Population served by qtound-water supply
within 3 miles os site 3 6 18 18

subtaa 102 180

A Receptors subcore too 1 fa'o sco :ot8 1ax 
- scoto s o 57

I1 WASTE CHARACTERISTICS
A. Select the facor t* esed on the eatimated qundtity, th degree of hasacd. and the confidence levl of

the information.

1. Waste quantity (S - small. X - sodiu
m , 

L a Large)

2. Confidence l.eel C - confirmed, S - suspected) C

3. Hazard cating (8 - high, .X - sedium, L - low)

60
factor Subscote A (from 20 to 100 based on factor acoe m4tri-

S. Apply persistence factor
?Actor Suscocre A x Persistence Factor - Suecre a

60 x 1.0 60

C. APPLy Physcal sCare uu2pipe.

Subacore a x PhysIcal State imltipliet - Weste Cuharcteriatica Subecore

60 x 1.0 - 60

L-29



Page 2 of 2

IL PATHWAYS
Factor axim
Rating Factor Possible

Rating Factor (0-3) ugltip3ier Score Score

A. If theee is evidence a agra4aion of hasaRdous CoUamInantS, assign masiam factor sUbacore of 100 points for
d4iect evidence or so points for inditect evidence. if direct evidence exists tham proceed to C. If no
evidence or indirect evidenoe eista. p eed to D.

Subscore

Z. Rate the migration potential fr 3 potential psthwayea matfece water mIgration. floodiAg, md ground-water
,igration. Select the higest rating, and pceed to C.

1. Surface water migration

Distane to natest surface wa1er  8 24

let vreivitatoa 0 6 0 18

surface erosion ,_.0, e 0 24

Surface ermeability 1 6 18

Rainfal intensity E 24 24

Subtotals 38 108

Subscore (100 X factor smore a utal/aaxim score subtotal) 35

2. Floodi0 I 1 0 3

Sub coce (100 x factor score/3)

3. Ground-watec migration

Depth to ground water 2 J 8 I 16 24

Net precipitation 0 I 6 . 0 18

Soil _emeabiily, . 1 .8 24

Subsurface flown 0 e 0 24

Direct access to ground vaer 0 0 24

Subtotals 24 114

Subacare (100 x factor score subeotal/ximaus Score subtotal) 21.

C. Highest pathway sabscore.

Enter the highest sub-cre value from A. 9-1, .-2 or S-3 above.
35

Pathways Subacre

IV. WASTE MANAGEMENT PRAGTICES

A. Average the three subscores for receptors, waste characteristics, and pathways.
57

Receptors
vast* Characteristics
Pathways

152 51
Total divided by 3

Irons ?otal Score

3. Apply factor for vaste containment from waste management practices

Gross Total Score x wats management Practices Factor - Final Score

51. X 1.0 5
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HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page I of 2

UNE Or STSz Site S-7

LOCATION East Kelly Herbicide Storage Area
ATe cr OpmTON OR occ- Early 1970's

oe'owmioa Kelly AFB

cONeIMT/CaiCRlTIO Herbicide Drums Stored on Wooden Pallets

L RECEPTORS

Ratinq Facto? PoAsible
Rating Factoe (0-3) tier Scoce Scor

A. Po plation vitin 1 000 feet o site 3 4 12 12

S. Distance to noeut ll 3 10 30 30

C. LaMd use/sonin vithi I mil radius 2 3 6 9

0. Distance to reervation boundary 6 18

S. Critical envronments within 1 mile radius at site 0 10 0 30

F. Water qualitir of nearest surface water body 3 618 18

G. Ground water use of umpermeot aquifer 0 9 0 27

3. Population served by srface water saly 0 0 18
wit.in 3 miles dwtream Of site

. Population served by qround-water supply
within 3 miles of site 18 18

Subtotals 102 180

Receptors subscore (100 1 factor scoce subtotal/axi'mu score subtotal) 57

II. WASTE CHARACTERISTICS

A. Select tne factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the Lnformation.

S
wate quantity (S - small, N - medium. L - large)

c
2. onfidence level (C - confirmed. S = suspected)

H
3. Hlzard rating (N - hiqh, N - medium, L - low)

Factor Subscore A (from 20 to 100 based on factor sore mcrix) 60

3. AplY p ers stence factor
Factor Subtore A x Persistence Pactot - Subscore a

Apply p ysical state multiplier

Subscore a X Physical State Multiplier - waste Characteristics Subscore

60 x 1.0 . 60
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Page 2 of 2

IL PATHWAYS
Factor maximum
Rating Factor Possible

Rating Fac tr (0-3) mltialist Scots Score

A. If there is evidence of migration Of baainrdous cOntaminAnt8, assign smaima factor vubscore of 100 points fac
dicgt evidence or go points ct Ldirect evidence. if direct evidence exists then rceed to C. If no
evidence at indirect evidence exists. ptc- to a.

SUbsOcce 0

a. ate tbe ugaticn ptaental he 3 potential pways, 0499ae wator migration, fl ding, i ad gound-vto
migration. Select the highest rating, and proceed to C.

I. $mcracwe migration

Distance to neares surface eter 1 6 8 24

Sft pecipitatifon 0 6 0 18

Surtase aroeion 0 9 0 24

Surface gaemebiity 1 6 183 24 24
Rainfall intensity 3I. 4.

sutotale 38 108

Subsore (100 1 factor score subttaj./L ximm sore mbtotal) 35

2. loodie 1 0 1 1 1 0 I 3
SubOcOre (100 x fact eor/3) 0

3. Gcound-water migration

_e__ _ _toround water 2 16 24

trptto 0 0 18

Soil Rcrae-bilit . 2 16 24

s___U____b __C__ __we. 0 S 0 24

subtotals 32 114

Subscre (100 x factor score subtotal/muaxim stcoe subtotal) 28

C. fighest pathvy subseore.

tntst the highest subscare value from A, 3-i, 3-2 o 5-3 above.

Pathways Subacote 35

V. WASTE MANAGEMENT PRACTiCES

A. Average the three subscorea tar receptors. Weste chatacteisticS, and Pathways.

ftcepteca 57
waste chasacteristice
Pathways

Tota~l 152 divided by 3 51rssltl cr
Cross Total Score

s. A ly factor oc waste containment from waste management practices

Gross Tos Score X feeta Management Practices Factor * Final Score

L-32



HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page I of 2

ma or SITE S-6 Fuel Spill Area
LOcTu Old Fuel Storage Tank 930
o o 0 z"=o (z w Mid-1960's
O.K/ORA ATO1 Kelly AFB

conown/CBSCRIPTION 200,000 Gallon Leaded Fuel Spill

L RECEPTORS
rector Igaxisu
Ratinq Fact o Possible

Rating Factor 10-3) Mblti;1isr 1core Score
A. Pcoulatian within 1,000 feet of site 0 4 0 12

I. Distance to nearest well 3 10-- 30

C. Land use,/sonimL within I mile radius 2 3 9

D. Distance to reservation boundary 2 6 18

Z. Critical environ-ents vithin mile radius of sit* 10 30

F. Water quality of nearest surface water body 3 S ii

(2. (Iround water uce Of uzppermost aquifer 09 0 9
S. Population served by surfa.e wer supply 0 1 0 18

viuhin 3 miles .ownsraem of site

1. Popula ion served by ground-water supply
within 3 miles of site 6

Subtotal& -4** I i
Receptors subscore (100 X factor scsr oaobtotal/maxima score Subtotal) .7

II. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree Of hazard, and the confidence level of
the information.

S1. Waste quantity tS - small, H - medium, L - large)

2. Confidence level (C a confirmed, S - suspected)

3. Raaard rating (R - high, 14 a medium. rL - Low)

60
Factor Subscore A (from 20 to 100 based on factor score matrix)

a. Apply persistence factor
aczor Suhccre A x Persistence Factor - Subsccre a

60 x 1.0 - 60

C. Apply physical state mul".iplier

Subscore 3 X Physical State .Tultipliet - Wste Characteristics Subecore

60 1.0 60
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Page 2 of 2

IlL PATHWAYS
factor maximum
Itating Factor Possible

Rating Factor (0-3) multiplier Score Score

A. If there is evidence of migration of haa dous ContAlinants. assign maxi=m= factor aubscoe of 100 points for
direct evidence ot 80 pointa for indirect evidence. If direct evidence exists then proceed to C. If no
evidence o indirect evidence exists, proceed to S.

subscore 0

1. at* the igration potential ft 3 potential pothwayse surface water migzation, flooding, and ground-water
aigration. Select the highest eating. ad proceed to C.

1. Surface water migration

Distance to noereet outface water 1 8 8 j 24

net precipitation o j is 1

Surface erosion 0 s 0 24

Surface pecusability 2 5 12 18

Painfall intensity 3 a 24 24

Subtotals 44 108

Subecore (100 1 factor soe subtotal/amim score subtotal) 41

2. Floodin 0 1 0 3

Subecute (100 x factor score/3) 0

3. Ground-weter migration

Oeyth to ground wate 2 8 16 24

Not precipitation 1 4 .... 0 18
Soil yormebility 1 S 8 24

Subsurface flows 1 0 0 24,

oirect access t ground water 0_,__ ,___, , 0 24

Subtotals 2411

Subscore (100 X factor coe sbtotal/SXi
M
um scoCe subtotal) 21

C. Hiqhest pathway sub cote.

Enter the highest subecore value from A, 3-I, S-2 or 9-3 above.

Pathways Subcors 4

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subecoree for receptors, waste characteristics, and pathways.

Receptors 47
'aste Characteristics Aft
PathwaysII
Tota 148 1divided by 3 4

Gross Total Score

a. Apply factor for waste contasiment from waste manaqefernt practices

Gross rotal Score x waste manaqemenc Practices Factor - Final Score

49x 1 49
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HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page I of 2

KN OFV SITE Pr.1 I ii fn n *t r

LCATION Golf Course Area
OATE or (pmV ou ot 0C=== ???? to 1950's
OmwNcA!Ox Kelly AFB

L RECEPTORS
Fatr Nszm

Rating Facto poesble
Rating ,n acto (0-31 I ultipIlot Score Sore

h. Poguletion within 1,000-feet of sit e  0 4 0 12

a. Distance to nearest well 3 10 30 30

C. Land use/zoning within I mile radius 2 3 6 9

o. oietance to reservation boundary 3 6 18 18

Z. Critical enviroments within 1 mile radius of site 2 10 20 30

r. water cualist of nearest surface water body 3 6 18 i.8

G. Oround water use of umeu st aquifer 0 9 0 27

a. Population served by eurface water VuVPpy 0 0 18
within 3 miles dovnstream of site

. population served by ground-water PPIpy
within 3 miles of site

Subtaotals 110 180

Receptors subscotre (100 X factor score subtotal/smism scare subtotal) 61

II. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the deqree of hazard, and the confidence level of
the information.

1. waste quantity (S - mall, K - medium. r. I large) S

2. Confidence level (C - confirmed, S - suspet*d) S

3. Razard rating (9 - high, K - mediu
m , L - low) H

40
Factor Subscocre A (from 20 to 100 based an factor score matrix)

3. Apply persistence factor
Factor Subacoce A x Per xestance Factor - Subecore 3

40 x 1.0 - 40

C. Ap ly physical state Multiplier

subscore 3 X Pysical State Multiplier Waste Characteristics Subecoce

40 - x _0 __l.-340
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Page 2 of 2

AL PATHWAYS
factor maximum
Rating rector Possible

Ratigj Factor (0-31 Ialtiplier Score Score

A. It there is evidence of migration of hatacdouM contaminants, assign masiLm factor suIbcore of 100 points for
direct evidence og 80 points for indirect evidence. if direct evidence exists then proceed to C. If no
evidence o indirect evidence exists. proceed to a.

Submore 0

S. Rate the igration otential. far 3 potential pathvays$ mface water migration, flooding, ad ground-waet
migration. Select the highest rating, end proceed to C.

1. Surtace water migration

Distance to neatest surface water 3 6 24J, 24

blet orecivitation 0 p 0ji

Surface erosion 0 6 , 24

Sugfgae e .mebility 2 12 is

RainfaLl inten" t. 3 8

mubtatais 60

subeore (100 1 fat -s ae mbtotal/eaim sore subtotal) 6

2. Floodincg 0 1 1 1 I 3

SubscOre (100 z factor score/3)

3. Ground-watec migration

Depthi to ground water ______ ........f... ... 211...

got prci~pitation -- 6 11--, - 1)

Soll Permeability 1 8J 8 24

subsurface flows 0 a 1 04

Direct acess to cound water 3 e 24 , 24

subtotal$ 32 -114

Subsoore (100 x factor score subtotal/maaim= sCore subtotal) 28

C. Highest pathtway subscore.

nter the .dqeet subscore value from A, 3-1, 1,-2 o 3-3 ab ove.

Pathways Subhcore

IV. WASTE MANAGEMENT PRACTICES

A. Averaqe the three subacores for receptors, waste characteristics, and pathvays.

Receptors 61
Waste charateristicsA
pathways 5

Total 157 divided by 3 * 52
Gros Total Score

9. Apply factoc for waste containment fr mr waste manaqement practices

Gross Total Score x waste 4nageaftnt Practices ractor * Final Swoe
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HAZARD ASSESSMENT RATING METHODOLOGY FORM

taqe I of 2

NAEO SIT RD-2 Radioactive Disposal Area

LOCATION Golf Course and New Security Hill

DATZ OrPU ZOU OR 1962 to 1964

OmiNaOrnAwa wa.±.y Ara
coa.,'oaczzCRxu Site Closed with 10-12 Feet of Earth Cover

L RECEPTORS

Rating Factor Posaible
Rating Factor (0-3) Multipier Score Score

A. Populaion vithin 1,000 feet of site 0 4 0 12

a. Distance to nearest well 3 10 30 30

C. Lad ase/zoning within mile radius 2 3 6 9

o. istanc to reservaton boundary 2 6 12 18

z. Critical environments within I mile radius of site 2 10 20 30

r. water quality of nearest surface water body 3 6 18 18

G. Ground vater Use Of Uppeu6ost auifer 0 g 0 27

H. Population served by surface water supply 0 0 18
w ithin 3 miles downstreaM of Sir*

1. Population served by ground--watec supply
within 3 miles of site 3 18 18

Subtotala 104 180

Receptors subscore (100 X factor score aubtotal/saeimm mcte subtotal) 58

II. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the Informsation.

1. Waste quantity S - Small. . - madium, . - large)

2. Confidence level (C - confirmed, S - suspected)

3. Hazacd ratinq (H - high, N - medium. L. - lowl )

40
Factor Subecore A (from 20 to 100 based on factor scoce matrix)

3. Apply persistence factor
Factor Subacore A X Persistence Factor * Subecore U

40 1 1.0 4Q

Apply P nysCil State multiplier

SubScore 3 1 Physical State .4ultiplier - Waste characteristics Sub|co e

40 x 5 " 2
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Page 2 of 2

IL PATHWAYS
Factor max ium
Rating rector Posuible

Rating ?actot (0-1) multiplAr Score Score

A. X there is evidence of migration of hasardous octaminrat. assign Sanism factor sUbecoce of 100 points for
direct evidence ot 80 point o indirect evidence. If direct evidence exists then poceed to C. if no
evidence c indirect evidence eilts, proceed to a.

Subecore 0

S. Rate the migration potential fog 3 potential pathvayst mrface water migeation, flooding, and ground-water
aigrati n. Select the highest rating, ad proceed to C.

1. Surface water migration

oitance to nearest mrface water 3 24 24

Hat precivitation 13 18

Surface erosion 0 0 24

Surface oerue bilit 2 6 12 18

aifa~lL ensT..... 3 24 24
Subtotals 78 108

Subscoe (100 X facto c re subtotal/aximam score subtotal) 72

2. Floodinq 1 0 1- 1 1 0 3

Subscore (100 x factor core/3) 0

3. Gound-water migration

009th to ground water 0 8 0 24

Het orecivitation 3 s18 18

Soil 2e rueabl t 1 [ 8 8 8 24

Subsurface flow 0 SO 0 I 24

Direct access to ground water 10 0__________ _ 2 4

Subtotals 26 114

Subscare (100 x factor score subtotal/axima score subtotal) 23

C. i hest pathway subacoce.

Enter te highest subacore value from A, 9-1, 1-2 ot 2-3 atove.

Pathways Subecore

IV. WASTE MANAGEMENT PRACICES

A. Averaqe the three .bscore for receptors, waste characteristics, and pathways.

Receptors 58
waste Characteristics
Pathways

Total- ISO divided by 3 so____
aross Total Score

3. Apply factor for vaste contaanment from waste manaqement practices

aroes Total Score X waste .4maeasnt PraCt ¢cs Factor - Final Score

so0 .95

L-38
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HAZARD ASSESSMENT RATING METHODOLOGY FORM
page I of 2

MW Or SITE FC-2 Fire Control Training Area
LCATION Near Sludge Holding Lagoon
DATE O CFMTZN CRu iMUM _1950's to Present
ouNWoPmAOR Kelly AFB

COM /Wo mansi.te Presently i.n use

L RECEPTORS
tm .or Imiasin

mting Factor posible
Rating Factor 10-3) "altiollot Sacoe Sacoe

A. !olatio. vithin 1,000 fest of site 0 4 0 12

B. Distanc to nearest wel 1 10 10 30

C. Land us/oning vithn mil. adius 2 36 9

0. Distance to cesecatlon boundaCY .11

Z. Crti:cal enviroment. vithin I sile radius of Site 2 .6 20 30
p. water quality of nearest surface water tjy 3 6 18 18

c. roud watear use of uV0 srt aQuifQer 0 9 0 27

3. po uation served by surface vates supply 0 0 18within 3 silos dow Streom Of site

I. population served by qround-.ater su3 y1.8
within 3 Miles of site .3 18 18

Subtotals 90 180

Receptocs subgcoce (100 x factor score subtota /js ,us score Subtotal) 50

II. WASTE CHARACTERISTICS

A. Select the faqtor cre based on th. estimated quantity, the depree of hazard, and the confidence level Of
the information.

1. Waste quantity (S . mall, M medium, L m large) S

2. Confidence level (C - confirMed. S - suspected) S

3. Razard ratinq (K - high. N medium, L " low) H

40
Factor Subecore A Wfron 20 to 100 based on factor score matrix)

S. App L persistence factor
Factor Sutbcre A x Persistence rector - Subsaore a

40 x 1.0 - 40

C. Apply physical state aultipliec

Subscore S X physical State 'quitiplier Waste Caracteristica Subscote

40 X 1.0

L-39



Page 2 of 2

IL PATHWAYS
Facltr Naimu

Rating Factoc Pos eible
Rating Factor (0-31 maltiolaer Score Score

A. If there is evidence of migration of hasadoam Otan aum ,ts. assign Smi factr intecro of 100 points for
direct evidence oc 10 points for indirect evidence. if direct evideoce mists then proceed to C. If no
evidence oc indirect evidence mists. proceed to a.

ubeoeme 0

S. M e the silation potential foe 3 potential pathoet s,--fae vter a ation, floaAdiag, and groand-watet
migration. Select the highest rating, and proceed to C.

I. surface waer sigration

ostance W nearet surface water 3 g 24 24

Ret teciitatio, 0 0 18

Surface erosion 0 0 24

Surface oaetability 1 i 6 is

Rainfall intenottv 3 , 24 24

subtotal@ 54 108

Subscer (100 x factor Soare -1 eo e subtotal) 50

2. Flooding 0 1 1 0- 3
Subscore (100 a factor eome/3)

3. Ground-water migration

Oepth to ground water 1 I a 8 24

4ot Procipitation 0 60 18

soil permeabilitY 2 S 16 24

Subsurface flows 0 S 0 24

;itec access to ground waet er 0 5 0 24

Subtotals 24j~ 114

Subecote (100 z factor score subtotal/sasmia scote subtotal) 2

C. Hiqhest pethway mbascore.

Enter the hiqhest suocoe value rOm A, 9-1. 3-2 or -3 above.

Fathway@ Subacore

IV. WASTE MANAGEMENT PRACT=S

A. Averaqe the three sucecotes fot oeceptors, waste chazactetistics, asd pathways-.

Roceptors 50
waste Chaacerei stic*s

Pathways

Total 1 AQ_ divided by 2 AGross Toal Sce

B. Apply factor for waste costanent fron waste maiagmlent practices

Gross Total Score x waste %staqeuswt Practices Pactor Final Scoe.

47 x -1.0 * 4
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HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page I of 2

mm Of sIT SA-. Sludge Spreading Area

LOCATION Golf Course Area

DATS O OF ATWOM OR3 OC UXCZ 1948 to 1950
owm/ornhoa Kell11 AFPE

Coma"5/ ONIflhoS Closed with Top Soil Cover and Seeded with Grass3172 .....y

L RECEPTORS
Factor Maximm
Ratiaq Factor Possible

Rating ?actor (0-3) Nultiwiier Score Scots

A. Population vitbin 1,000 feet of site 0 4 0 12

B. Distance to rnearest well 3 10 30 30

C. Land use/zoningq within I mile radioa 2 3 6 9

D. oitance to reservation boundary 3 6 18 18

2. critical envtronalenta within Imi;e radius Of site 1 10 1030
P'. water qua.ityI .of nearest surface waer boAT 3 6 is , .1

G. C oun, tare US*e at 49"Ost Aquifer, 9 0 _ -

. ft p u a t o n e v d b y s u f c e w a e r s u p l y 0 0 i s 1

within 3 milesn o f site 6 ____ofe

1. Population served by qround-watez Sup9ly
( vwithin 3 .Mile~s Of site 1' .

Subtotals I i IA

Receptors suhscore (100 X factor sacos subtotal/aziWM score subtotal)

IL WASTE CHARACTERISTICS

A. Select the factot score based on the estimated quantity, the degree of hazard. and the confidence level of
the Information.

1. waste q[uantity CS - small, i6 - me4dum. S. - Larpe) S

2. Confidence level (C - confirmed, S - suspected)
H

3. Hazard rating (X - high, 14 - sedium, L, f l.ow)

40
?actor Subecoze A (from 20 to 100 based n factor sto* matrix)

S. Apply persistence factor
Factar 3uoacore A X PersiStence Factor - Subscore 5

40 1.0 40

2. Apply p ysical state m.ultiplier

S~bscore 3 1 PtylCyal State ultiplier - Waste Characteristics Subecoce

40 .75 30
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Page 2 of 2

IL PATHWAYS

tlg Vectoc Possible
RatinA ?actor 1) Naetiotor 3ctte Scoe

A. If there is am o sitation of basardo ontaminants, mign miam factor Mubscore of 100 points fordirect evidence at 90 poitsk fo indirect evidence. u 4itwt swimn exists tune peace"d to C. If no

evidence cc indirect evidence mists. proceed to .

soote -

B. late the sigration poteatiIl BC 3 potential pathways, saurm eetaCe r u.attoa. flaoding, and groUnd-weter
ilgration. Select the highest rating., and pV oed to C.

1. Surface veter sigration
2 16 24

Distance to nearest surface wter 0

Net precipitation L______ 6 ___________

Surface erosion 0 0 24

Surfise preaMsiltv 3 is1 18

sinfall intensity 3 e 24 24

smnota" 58 108

Subso e (100 z factor *ore sobtotel/Amhm score subtotal) 54

2. loodis 0 1- 1 1 0 I 3

Subscore (100 a factor 0=0r/3) 0

3. mound-water migration

Depth to sround water 2 6 16 24

,fet Precipitation 06 1 ~ ~ 8

Soil perseability 0 , ,0 24

Subsurface , .OW 0 a 0 24

Direct access to ground water 0 a S , .4

Subtotals -Lj 114j
Subscore (100 x factor scoce subtotal/uaxiimm score subtotal) 14

C. fithest pathway subscoce.

ntec the highest subecore al from A, B-l, 3-2 or -3 above.

Pathways Subcor e

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subecoree for receptors, waste characteristics, snd pathways.

Receptors 56
Waste Characteristics
Pathvays

Total 140 dividad by 3 47
Gross Total Score

3. Apply factor for waste contauwzent fron waste sanaqement practices

Gross Total Score X Waste 4anaqement Practices factor *vinai score

47 .95s 4
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HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page I of 2

M or SITS S-3 Maintenance Storage
tDCATION Near First Street
om o a "ToN O =c cu z ???? to Present

oIm/oa Kelly AFB

SIZ AM By ~ C~~4~~

L RECEPTORS

Rating Fact= PoasblA
Rating ractor (0-31 maltilier Score Score

A. Population within 1,000 feet of site 0 4 0 12

a. Distance, to nearest vell 1 10 10 30

C. Land .e/zonizn within I mile radius 2 3 6 9
D. Distanmmto reservation boundary 3 6 18 18

2. Critical, erwniroment within I mile radius of ste. 0 10 0 30

F. Water quality of nearest surface water body 3 6 18

G. Ground water USe of Uppermost aquife 0 9 0 27

3. Population served by surface water supply 0 0 18
within 3 miles dowStrem of site 6

1. Population served by ground-water supply 3 18 18
within 3 miles of site 6

btotala 70 180
39

Receptors aubscoce (100 X factor sce subtotal/axim score subtotal)

IL WASTE CHARACTERISTICS

A. Select the factor score booed on the estimated quantity, the degree of hazard, and the confidence level of
the information.

7. Waste quantity (S - mall, 14 a medium, r. - large) S

2. Confidence level (C - confirmed, S - Suspeted) S

3. Hazard eating (B - high, X - medium. L - low) H

40
Factor Subacole A (from 20 to 100 baed an factor score ecrizi

3. Apply persistence factor
Factor Subacute A X Persistence Factor - Subacore 3

40 x 1.0 * 40

C. A;pply physical state multiplier

Subecore a X Physical State MultipLier - Waste Characteristics SubecOre

40 x 1. - 4
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Faqe 2 of 2

U. PATHWAYS
Factor aximum

Rating factor Possible
Rating Factor (0-3) Multiplier Scor Scoa

A. It tbere is evidence of mUitation of bassadou* eatam iata, &aaiqm UmCLAU factor Subesot Of 100 points fot
direct evidensC or 80 points tCO indirect evidenCe. If diCeat evldense mists ten pcoced to C. If 4o
evidence cc Indirect evidence mists. pceed to a.

subscoce .

a. late the migration potential far 3 potenatal peVas surface ater migration, flooding, ed gcoud-vateg
aigtation. Select the higbeft tating. ad Vpoeed :0 C.

I. surf ace vat siggatica

Ois ace to im a est msu ece water ._2 _ _, 16 24

Not zecupitation 0 6 0 18

Surface erosion 0 0 24

2 12____ _____ 18
Sutc egeb y24 24

Raing8al intesity 3... 2 4

subtotal$ 52 108

Subesce (100 z factor owe eabtotax/maxmm me subtotal) 48

2. , i a 1 0 I 0

Scbscome (100 a factor score/3)

3. Ground-vacr nigration

Rmm to ground water 2 0.16 24

Not orecivitation, 0 60 i

Soil petmeabilit '  1 8 8 24

Subsurface flown 0 a 0 24
0 8 I' 0 24

orect s*e" to grourd vee 0 0

subtotals 24 114

Sube ote (100 x factor mct. subtotal/maxim Oweso subtotal) 21

C. Kigheet Pat vay subscee.

Enter the hiqhest subscote value ftOW A. 3-I, 9-2 ot 3-3 above.

Pathways Subecore 48

IV. WASTE MANAGEMENT PRACTICES

A. Nveraqe the three uwoscobesree receptors, vastc chacacteristics, and Pathways.

Rteceptors 39
waste Characteristics
Pathways

TOai 127 divided by 3 42
Ocose Total Scor

a. APPLy factor for waste Contairment feen vaste manaqaeont practices

cros Total Scae I Waste management ractices Factor F Minal Score

L 2 - 1.0
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HAZARD ASSESSMENT RATING METHODOLOGY FORM

Pge of 2

VM ' o SZT SQ-2 Sliigao A fl ,-ng Rme
wcK*ION North of Leon Creek
Dmz or a au o acua 1960 's
0ORm/07Mu~M Kelly APB"

cowmimts/ o Area Covered with Top Soil and Seeded with Grass

L RECEPTORS
Factor ma lmo
Rating Factot Possible

Rating Factoc (0-3. .alticLia. Scote Score

A. Population within 1,000 feet of site 0 4 0 12
a. Oistance to nearest yll 1 10 10 30

C. Lad use/soning within I mile radius 2 3 6 9

D. Distance to reservation boundary 3 6 18 18 =

Z. Critical environments within I mile radius of site 2 10 20 30

V. watec quality of neatest surface water body 3 6 8 1

a. Gcound water use of uppermost aquifer 0 9 1 07

3. Population served by sutface water upply 0 0 18
within 3 miles downstream of site 6 .. .

1. Population served by gcound-w tee supply
within.3 miles of Site 3 _3 i

Subtotal 9

Receptors subacore (100 x factor score subtotal/aahiam score eubtotal) 50

II. WASTE CHARACTERISTICS

A. Select the factor scor hased on the estimated quantity, the degree of hasard, and the confidence level of
the Iformation.

I. aste quantity (S - Small, K - medium, L - large) S

2. Confidence level (C - confired, S - suspected) S

3. Hasard rating (1 - high. 14 medium, L - low) H

40
ractor Subscore A (frc 20 to 100 based on factor score matrix)

a. Apply persistence factor
Tactor subace A x Persistence rector - Subsco e a

40 ,, x 1.0 - 40

. AVly Physical State multiplier

subscore X Physical State MultipLiet Waste Characteristics Subacuoe
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Page 2 of 2

IL PATHWAYS
Factor axima
Satlng FacrC iPossible

Rating 1actor (0-31 Naltipliet Score Score

A. if there Ls Ovide=* of aigration ot hasardou Contaaant., anign axim factor .beo oe of 100 points for
direct evidence or 80 points fee indirect evidence. If direct evidence exists then Proceed to C. t no
evidence cr indirect evidence quists, pcC=eed to a.

SubsoOts 0.Q.

3. Xato the igratiOn potential tot 3 potential pathwa : surface water aiqr atioa. flooding, and gound-vatar

migration. Select the highest rating, and Proceed to C.

1. Surface %Pter Migration

Distance to nacesaessat , water 3 24 24

t ecivitation 0 0 18

Surface ero n 0 1_ 0 24

Srface ,erme ,bility 1 6 18

Rainfall intensity 3 24 24

Subtotal$ 54 108

Subamoe (100 1 faftor @oroe smtatajl/Mam scor, subttaL) 50

2. pnocding 1 _I 0 _3

Sube se (100 a factor sore/3) 0

3. Ground-water migration

Depth to ground water 2 16 24

Net precipitation 0_____ ______ ______ is_____

Sai permeabilty .. 2 9 16 24

Subsurface flows 0 a 0 24

oirect access to around water 0 a. 0 . 24

subtotals 32 114

Subsoore (100 x factor wore m.btotal/mataue score subtotal) 28

C. Highest pathway u ore.

Inter the highest subeCOrd, valu from A, S-1, 0 -2 or 3-3 above.

Pathway@ Subecore 50

IV. WASTE MANAGEMENT PRACTICES

1. AveCG the three s Corse for cePtoC, waste Ch&racteOist;iC, and pathways.

Seceptors 50
""sto Characteristics
pathways

roraj 130 4ivided by 3 43GTOoa TOa ce

3. A PLy factor for vete contairment from Waste san e soet practices

Gross TOtal Sogs I w-e .namnmt Practicee ctIor - fal SCOe
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HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page i of 2

W Or SIT SA-3 Sludge Spreading Area

LOCATION Near Jet Cell Test Area
OA= Cr O ??? to 1969

OWIS/OPAtO Kelly AFB
c02mam/nUMPToM Area Seeded with Graso

L RECEPTORS
Factor Maxiam

Rating Factor Possible
Rating Factor (0-3) multiplier Sco Sccre

A. Population within 1,000 feet of site 0 4 0 12

3. Oistance to neaest Well 1 10 10 30

C. Lad ase/soning within 1 mile radi 2 3 6 9

0. Distance t reservation boundary 3 ,6 s 18 1 18
2. Critical enviromenr within I mile radius of site 2 10 20 30

r. water qualit of neatest surface water body 3 6 18 18

G. Ground water uss of uppermost aquifer 0 9 * 0 1 27
S. Population served by surface water supply 0 0 18

within 3 miles owtstreas of site 6

1. Population served by ground-water supply
within 3 miles of site 3 6 '18 18

Subtatals 9

Receptors subscore (100 X factor score subt otal/max.imm Score subtotal) 0

11. WASTE CHARACTERISTICS

A. Select the factor score based an the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Waste quantity (S - small, M - medium, L - large) S

2. Confidence level (C - confirmed, S - suspected) S

3. Rizaed rating (8 - high, X - medium. L - low) H

Factor Subecore A (from 20 to 100 based on factor score matrix) 40

3. App y persistence factor
Factor Subecore A X Persistence Factor - Subacore 3

40 X 1.0 - 40

2. APPLy hysical state ultiplier

Suacore 3 X P7hysical State .lutiplier - Waste Characteristics Subacore

40 x .75 - 30
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Page 2 of 2

I. PATHWAYS
Factor aJimum
Rating Factor Possible

Rating Factor (0-3) lltiplier Score Score

A. If ere is evidence of migration of haxacdous contaminants, aSign maximum factor subscore of 100 points for
direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no
evidence or indirect evidence exists. Proceed to S.

Subacoe 0

a. Rate the .tgrstom potential for 3 potential pmthwaye: surface water migration. flooding.* ad ground-water
migration. Select the higheut eating. and proceed to C.

1. Surface water migration
Distance to neatest surface water 2 8 16 24

Ntpeiiain0 6 0 is

surface erosion 0 80 24

Rtainfall intensity , 3 24 24

Subttats 46 108

Subscoze (100 1 factor $e eabtatal/mwaxiSMm Ore subtotal) 43

2. Flooding -1 0 1 t 0 3

Subscoc (100 a factor score/3) 0

3. Ground-vater migration

Depth to ground water 2 . 16 24

.4t precipitation 0 5 0 I 18

Soil pomerabiity 2 8 16 24

Subsurface flos 0 0 24

Direct access to ground water 0 . 8 0 24

Subtotals 32 114

Subscore (100 x factor score subtotal/maximua score subtotal) 28

C. Highest pathway subacoe.

.nter the .iqnest subscore value from A, 1-, 3-2 or 3-3 above.

Pathways Subscore 43

IV. WASTE MANAGEMENT PRACTCES

A. Averae the three subscores !or receptors, waste characteristics, and pathways.

Receptors 50
Weste Characteristics

-otal 123 divided by 3 41

Goss Total Sore

S. Apply factor for waste containment from waste managment practices

Gross Total Score X weart .Unaqement ?ractices Factor - Final Score

41 X 1.0
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HAZARD ASSESSMENT RATING METHODOLOGY FORM

Page of 2

O SITZ SA-4 Sludge Spreading Area
Near IWTPLOCATION

DATZ 0 OppuATz Ou CccmagOR 1968 to 1974
omzm/mnm~aK61ly APE

CONOMM/DeSCRIP N Area Seeded with Grass

SITE PATE by ~ .4c .

L RECEPTORS Factor XaIusI
Rating Pactor poesible

Rating Factor (0-3) ultioiier Score Score

A. Population within 1,000 eet Of sits 0 4

a. Distance to neatest wel.l 1 10 10

C. Land ,,*/zcninq within I mile radius .. . 2 3

0. Distance to reservation boundary 2 6 12

z. Critical environments within I mile radius O site 2 to 20 if)

F. Water- OalitY of nearest surface water body 3 61

G. Gtound water use of uppermost aquifer 0 0 0 ,

9. Population served by sUrface Water supply 0 0 18
within 3 miles downstream of site 6 _

I. tpulation served by ground-water supply S
vithin 3 miles of site 3 _____1____

subtotal& RA 4R

ReceptoC subScoCe (100 X factor score Subtotal/m u scare Subtotal)

II. WASTE CHARACTERISTICS

A. Select the factor scare based On the estimated qusatitY, the degree Of hazard, and the confidence level of
the information.

7. ;uste quantity fS . small, Hl - medium, L - lar qe) S

S
Z. Confidence level (C - confirmed, S - suspected)

3. Hazard eating (H - high, N - medium, L 0 low) H

40

Factor Subscoce A (from 20 to 100 based an factor sore matrix)

S. Apply persistence factor
Factor £ubscote A X Persistence Factor - Subecaoe S

40 x 1.0 = 40

APPLY pnysical state multiplier

Subscore 3 X Physical State ultiplier - Waste Characteristics Subscore

40 x .75 . 30
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Page 2 of 2

IL PATHWAYS
Pactor maximm
RAting Factoc Possible

Rating Factor (0-3) IaltipioAet Sctre Score

A. If there is evidence of migration of hazardous contaminante, assign mxim factor ulebcore of 100 points fot
direct evidence or 00 points for indirect evidence. If direct evidence exists than proceed to C. If no
ev@idenae at indirect evidence n ists, peoceed to 3.

5aboce 0

S. Sate the mAgreatio Potential got 3 potential pthmays suzface weter migration, flooding, end groumd-voat
migration. Select the ighest rating, end Proceed to .

1. Surface water migration

Distance to nearest outace ss j 2 16 24

n et oRecipitation 0 6 0 18

Surfae erosion 0 0 24

SurfLa permeability 1 6 6 18

Rainfall intensity [ a 24 24

Subtotals 46 108

Subscore (100 1 factor oee mbtotal/mmsLm smote subtotal) 4

2. Flooding 0 0 3

Subscore (100 z factor Scoea/3) 0

3. Ground-wata migration
Oepth to ground water 0 0 240 24
Not precipitation 0

soil oereablit 2 16 24

Subsurface flows 0 e 0 24

Otrect access o ground water 0 0 24

subtotals 16 114

Subscore (100 x factor scoe subtotal/uximu soore subtotal) 14

C. Highest pathway suba te.

Enter the highest subscore value from A. 3-?, 3-2 oc 3-3 above.

Pathways Subecore 43

IV. WASTE MANAGEMENT PRAC11CES

A. Averae the three subacoros for receptors, waste characteristics, and pathways.

Receptors 47
Waste characteristics
Pathways 4"

Ttal I _1_ 0 divided by 3 40
Ceoss Total Sc re

a. Apgly factor for waste contarment from waste manaqement practices

Gross Total Score Waste Managemnt ?ractices Factor - rinal Score

40 1.0
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HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page 1 of 2

Or SITz Site D-1 Landfill

LoChTION Adjacent to Building 962

D or w m 0u Occu O U 1917 to 19"42
0owg/uwcwTOz Ke.lly AY5

€OOMqSTN/SCRITR Closed with 2-4 ft of Topsoil Cover

sin MUD ff ~

L RECEPTORS

Rating Factor Possible
Rating Factor (0-31 Mltiolior Score Score

A. Pecu2ation within 1.000 feet of site 0 40 12

a. Distance to neatest well 2 10 20 30

C. Land aselSoning withi I mile radius 3

V. Distance to- rOeevation bounds, 618

z. Critical enviroments within 1 mile radius of site to 0 30

F. Watetquality of neatest surface water body 18 18
0 0 27

r. Ground vater us of uppermost aquifer 9
0 0 is

a. Population served by surface water Supply 001
within 3 miles downatream of site 6 _ G

1. Population served by ground-water supply 3 1 18
within I miles of site 6 8 0 18

Subtotals 80 180

Receptors subecoe (100 x factor Score subtotal/axim- score subtotal) 44

11. WASTE CHARACTERISTICS
A. Select the factor Score based on the estimated quantity, the degree of hazard, and the confidence level of

the information.

1. Waste quantity (S - small, K - mediu
m , 

L - large) S

2. Confidence level (C a confirmed, 8 " suspected) S

3. Hazard rating (8 - high, M - medium, . * low) H

Factor Subecore A (from 20 to 100 bagd on factor score matrix) 40

S. Apply persistence factor
Factor Subscore A x Persistence Factor - Subscore a

40 x 1.0 - 40

C. Apply physical state wultiplie1

Sub core 3 X Physical State Multiplier waste Characteristics Su core

40 x .5_ . 20
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Page 2 of 2

I. PATHWAYS
ractor Maximm
Rating Factor Possible

Rating Factor (0-3 , Multioliae Score Scae

A. if there ia evidence t aigratlon of hsardous contstammata. asal4 mulum factor suaeote Ot 100 Points foe
direct evidence o so points fae indicect erideame. It direct evidence iets tha perceed to C. If no
evidence at indirect evidence eiets, proem" to a.

S. late the atgation potmttal hc 3 potential pmhsyms lftme Uar u1atlam ficjoia, and aIoui-wetae
migration. Select the highest ratia, and pace" to C.

1. Surface water agation

isteace -to nearest surface water 3 24 24

o 0 18

Surface eein 0 1 0 24

surface permeability 1 , 6 28

Rainfall intenslt. 3 24, 24

Subtotal* 54 108

Suboce (100 I fooactr scre abtotal/saim sfore abtart) 50

2. Flad~ 1 0 1 1 10 3

Suosacie (100 s factor soe/31 0

3. ( oa.udater migration

Depth to round wate , 2 s 16 24

.et Precipitation 0 E 0 , 18

Soil Perseabilit, 2 s 16 24

subsurface flows 2 a 16 I 24

Direct access to ground water 0o 0 24

Subtotals 48 114

SUbscore (100 X factor sCore Vhtetal/2AXul, scoro subtotal) 42

C. lqhesmt pathway sub core.

Enter the highest subecore value fro h. 5-1, 11-2 or 5-'3 showe. 50

Pathways Subsecoe

TV. WASTE MANAGEMENT PRACTICES

A. Averare the three subscores for receptors, waste chaa cteistics, and Pathways.

Receptors 44
Waste Characteristics
Pathways

Total 2.24 divided by 3 38
Gross Total Scott

a. Apply factor foe waste contairment from waste managieent ptactices

Gross Total Scote x waste manqesent Practices Factor Final Sctate
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HAZARD ASSESSMENT RATING METHODOLOGY FORM
page I of 2

ML2O SIT3 n-1 R1~tdioae.1VA fln u ArmA

uOC.ITO . Golf Course Area Near Leon Creek
or rMaTzow ,. CR 1954 to 1958

o0"/QmqM Kelly AFB

co O/MSMMiM Closed Site

Sin L%= aBy ~ '

L RECEPTORS

Rating Factor posible
Rating Factor (0-31 wltipiliet - 0coe 2ce

A. poPulation vit in 1,000 feet of site 0 4 0 12

S. oistance to neatest well 3 10 30 30

C. Lard use/zonizw within I mile radims 2 3 6 9

a. Distance to reservation boundary 2 6 12 18

a. Critical environments within I mile redius of $ite 2 10 20 30

F. Water quality of nearest surface vter body 3 6 18 18

G. Ground water use of ueraca12t Aquifer 09 1 0 27

i. Population served by surface waer supply 0 0 18
within 3 miles domwntream of site _

I. population served by ground-.atez supply 3 6 18 1 18
within 3 miles of site 6 L 1 18

SubtotaLs 104 I80

Receptors subacore (100 1 factor scot subtotal/maximm score subtotal) 58

I. WASTE CHARACTERISTICS

£. Select the factor score based on the estimated quantity, the degree of hasard, ard the confidence level of
the inforsation.

S
1. 4aste quantity (S - small. H - medium, L -large)

2. Confidence level (C - confirmed. S - suspected$

3. gazard rating (1 - high. H - medium. L - lOw) H

Factor Subscor. A (from 20 to 100 based on factor scao Matrix) 40

3. Apply persistence factor
Factor Subscoce A I Persi tence Factor * Subacore 3

40 x 1.0 . 40

C. Apply physical state multiplier

Subscore a x physical State altiplie * Wate Characteristics Subscore

40 X ,5 - 20
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Page 2 of 2

I. PATHWAYS
factor NehKin
Rating Factor Possible

Rating Factor (0-3) mult1plier Score Scott

A. If there is evidsce of migration at hazar4ous cntaminaants, assign mnim f .ot easbacce of 100 points fr
direct evidence at So points far Lndtet evidence. If direct evidence eiLts then proceed to C. If no
evidence at indirect evidence ists, procted to a.

Subscote 0

a. Rate the aigration potential tor 3 potential pathaye, smfao wetr migration, floodi g, and gotmd-veter
Migration. Select the highest rating, and procet to C.

1. Surface Watet figration

Dstane to nearest eae. iet 3 sf24 24

Net ,reociitgon 3_ _ e18

Surface erosion 0 s 0 24

Surfac permeability 1 6 6 18

nainfal intensit 3 8 24 24

subtotale 72 108

Subsoe (100 1 factor sot. sbtaotaL/midnl aore subtotal) 67

2. Ploodiny 1 01
SUb*sore (100 a fatO esMee/2) 0

3. Grourd-wate Uiqastion

Depth t tOund water . 0 8_ 0 24

Net orciptatim 3 18 18

Sail eme-bility 2 a 16 24

Subsurface fle 0 a 0 24

Direct access to rOund water 0 a, 0 24

Subattai 34 114

sC. gh we (100 x factor scoe subttal/suiam ecore subtotal) 30

C. Highest t.hway subascote.

nter the hiqftest subscoe value from A, 5-1, 5-2 or V-3 above.

Pathwaye Subecote 67

IV. WASTE MANAGEMENT PRACTICES

A. Averaqe the oree subacores or receptors, waste characteistics, and pathwaye.

receptors 
58

waste Charactetistics

Pathways 6
Total 145 divided by 3 48

rosa Total Scot*

S. Apply factor for waste containment f m, waste manaqement practices

Gross Total Score I Waste .anaqement 2tacticea factor - Fial Scot

48 .10
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